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ANTE-CD38 ANTIBODIES FOR TREATMENT OF ACUTE MYELGID
LEUKEMIA

FIELD OF THE INVENTION
The present iovention relates to methods of treatment of acute nuyeloid leokemia

with ardi-CD38 antibodies.

BACKGROUND OF THE INVENTION

CD3% 15 a type H membrane protein with ADP ribosyl cyclase activity, catalyzing
formation of second messengers cyclic ADP-ribose (cADPR) and nicotinic acid adenine
dinucleotide phosphate (NAADP} from NAD and NADP, respectively. CD38 mediates
calcium mobilization and regulates intraceliular NAD levels, and is implicated having ole in
various physiological finctions (Funaro ef al, J Immunology 145:2390-6, 1990; Terhorst ef
al, Cell 771-80, 1981; Guse ef o/, Nature 398:70-3, 1999; Addouch ef af, 14:1284-92, 2012;
Chiarugi ef o/, Nature Reviews 12:741-52, 2012; Wei ef al, WIBC 5:58-67, 2014}

Acute nuyeloid feukemia (AML) is a heterogeneous hematologic disorder
characterized by clonal expausion of mycleid blasts in bone marrow, peripheral blood and
other tissues. Despite recent progress, current treatraent of AML remains unsatisfactory with
a S-year relapse-free survival rate lower than 30%.

Therefore, there remains a need for effective treatments for AML.

SUMBMARY OF THE INVENTION

One embodiment of the invention is a method of treating a subject having acute
mycloid leukemia (AML), comprising administering to the subject in need thereof an anti-
338 antibody for a time sufficient (o treat AML.

One embodiraent of the invention is 2 method of treating a subject having acute
myeloid ieukemia (AML), comprising administering o the subject in need thercof an anti-
{38 antibody that competes for binding to CD38 with an antibody comprising a heavy
chain variable region (VH) of SEQ ID NO: 4 and a light chain variable region (VL) of
SEQ ID NO: 5 for a time sufficient to treat AML.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A shows daratumumab-indoced apoptosis 1o the abseunce of crosslinking in NB-4

AML cell tine. PL: propidium iodide.
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Figure 1B shows daratumunab-induced apoptosis i the presence of crosslinking v NB-4
AMI cell line. PL propidiuo jodide.

Figure 2A shows the efficacy of daraturoumab o patient-derived xepogeaft (PDXX) AML
3406 model as measured by reduction in percentage (Vo) leukenmic CDM45CD337 cells in
bone marrow (BM)}, spleen (SPL} and peripheral blood (PR). Ctrl: no treatment; 1gG L
sotype control; Dara: daraturnumab. p values are indicated in the Figure (isotype control
vs. daratamumab).

Figure 2B shows the efficacy of daratumumab in patient-derived xenograft (PDX) AML
7577 model as measured by reduction in percentage (Yo} leukenric CIM45 CD337 cells in
bone marrow (BM), spleen (SPL} and peripheral biood (PB). Ctrl: no treatment; lgG1:
isotype control; Dara: daratumumab. ns: not significant. ***p<0.001

Figure 2C shows the efficacy of daratunumab in patieni-derived xenograft (PDX) AML
8096 moidel, assessed by reduction in percentage (%) leukemic CD45°CT c¢lis ju bone
marrow (BM}, spicen (SPL) aund peripberal bload {(PB). Cirl: vo treatment; Fg(G1: sotype
control; Dara: daratumurnab. ns: not significant. *p<0.05

Figure 3A shows the efficacy of daratumumab in patieni-derived xenograft (DX} AML
3406 model, assessed by reduction in total leukemic burden i bone marrow (nmumber of
CD45°CH337 cells per four bones). Cirl: no treatment; 1gG1: isotype control; Dara:
daratumumab. There was no significant difference (p>0.01) 1n bone marrow leukemic
burden between Ctrl and Dara. p value between isotype control vs daratomumab treatment
groups shown.

Figure 3B shows the efficacy of daraturmimab in patient-derived xenograft (PDX) AML
3406 model, assessed by reduction in total leukemic burden in spleen (number of
CDM5'CD33 7 cells per spleen). Curl: no treatment; IgGl: isotype control; Dara:
daratumumab. p value between isotype control vs daraturoumab treatment groups shown.
Figure 3C shows the efficacy of daraturoumab o patient-derived xenogeaft (PDXX) AML
3446 raodel, assessed by veduction n total leukemic burden in peripheral blood (nuroher
of CD457CD337 cells per pl blood), Curl: o treatroent; [aG1: isotype control; Dara:
daratornumab. p value between isotype control vs daratumumab treatment groups is
mdicated.

Figure 4A shows daratumomab-indoced downregulation of surface CD38 expression in
patient-derived xenograft (PDX) AMLU 3406 model in bone marrow (BM), spleen {SPL)
and peripheral blood (PB) after 5 weeks of treatment with daratumumab. Ctrl: no
freatment; 1gG1: isotype control; Dara: daraturmimab. p vahies as indicated in the Figure

for isotype control vs. daratumumab.
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Figure 4B shows daratumunab-induced reduction in the percentage of CD38-positive
leukemia blasts 1n patient-derived xenografl (PDX) AML 3406 model 1o bone raamow
(BM), spleen (SPL) and peripberal blood {PB) aficr 5 weeks of treatruent with
daratormumab. Ctrl: no treatmwent; IgG1: 1sotype control; Dara: daratarmuab. p values are
mdicated in between isolype control vs. daratumumab treatent groups.

Figure SA shows the efficacy of daratumumab (dara) alone or in combination with
dacogen (DAC) or cyirabine and doxonibicin (chemo) in reducing leuikemia burden in
patient-derived xenograft {PFDX) 3406 model in bone marrow. Leukemia burden was
assessed as % of CD45'CD33" cells. Ctrl: isotype control. *p<0.03; **p<0.01;

FeE< 001, ns: not significant.

Figure 5B shows the efficacy of daratunuinab (dara) zlone or in combination with
dacogen (BAC) or cyirabine and doxorubicin (chemo) 1n reducing leukemia burden in
patient-derived xenograft (PDX) 3406 ruodel in spleen. Leukewia burden was assessed as
% of CD45'CD33" cells. Ciel: isotype control. *p<0.05; ¥*p<<0.01; ***p<0.001. ns: not
significant.

Figure 5C shows the efficacy of daratumumab {dara) alone or in combination with
dacogen (DAC) or cytrabine and doxorubicin {chemo) in reducing levkemia burden in
patent-derived xenograflt (PDX) model in peripheral blood. Leukemia burden was
assessed as Yo of CD45'CD337 cells. Crl: isotype control, #p<0.05; **p<0.01;
**¥5<0.001. ns: not significant.

Figure 6A shows the etfect of daratumumab {dara) alone or in combination with dacogen
(DAQ) or cytrabine and doxorubicin {chemo) on CT¥38 expression on CD45 CD33" AML
hone marrow blasts in patient derived xenograft (PDX) 3406 model. Leukemia bunden
was assessed as % of CDM5 CD33" cells. Crl: isotype control. *p<0.05; **p<0.01;
<0001, ns: not significant. MFT: mean fluorescent intensity.

Figure 6B shows the effect of darattimumab {dara) alone or in combination with dacogen
(DAC) o cytrabine and doxorabicin (chemn} on CD38 expression on D45 CH33" AML
spieen blasts 10 patient derived xenografl {PDX) 3406 model. Leukemia burden was
assessed as % of CD45CD33" cells. Cul: isotype control, *p<0.03; ¥¥p<0.01;

P

A< (.001, ns: not significant.

Figure 6C shows the effect of daratunmmab (dara) alone or in combination with dacogen
(DAC) or cytrabine and doxorabicin (chemo) on CD38 expression on CD45 CH33" AML
peripheral blood blasts m patient derived xenograft (PDX) 3406 model. Leukemia burden
was assessed as Yo of CD45'CD33" cells. Curl: isolype control. *p<(.05; *¥p<0.01;

##3n<0.001. ns: not significant.
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DETAILED DESCRIPTION OF THE INVENTION

“CD38” refers fo the human CD38 protew {synouyms: ADP-ribosyl cyclase 1,
cADPr hydrolase 1, cyelic ADP-ribose hydrolase 1), Human CD38 has an amino acid
sequence shown in SEQ D NO: |

“Antibodies” as used herein 1s meant 10 a broad sense and ncludes immunoglobulin
molecules inctuding monocional antibodies including muorine, human, human-adapted,
humanized and chimeric monoclonal antibodies, antibody fragments, bispecific or
muiltispecific antibodies, dimeric, tetrameric or multimeric antibodies, and single chain
antibodies.

Imnwmogiobulins may be assigned to five major classes, namely g4, Tgh, IzE,
1g( and IgM, depending on the heavy chain constant domain anmino acid sequence. IgA
and FgiG are further sub-classified as the isotypes IgAy, 1gA,, 126Gy, 1eGy, TeGs and G,
Auntibody hight chaius of any vertebrate species may be assigned to one of two clearly
distinct types, nanely kappa (k) and lambda (1), based on the amino acid sequences of
their constant domains.

“Antibody fragments” refers 1o a portion of an immunoglobulin molecule that
retains the heavy chain and/or the hight chain antigen binding site, such as heavy chain
complcmcmarity determiming regions (HCDR) 1, 2 and 3, Bght chain complementanty
deternuning regions (LCDR) 1, 2 and 3, a heavy chain variable region (VH), or a light
chain variable region (VL). Auntibody fragments include a Fab fragment, a monovalent
fragment consisting of the VL, VH, CL and CHI domains; a F{ab}, fragment, a bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge region; a
Fd fragment consisting of the VH and CHI domains; a Fv fragment consisting of the VL
and VH domains of a singie arm of an antibody; a domain antibody {(dAb) fragiment (Ward
ef af {1989} Nuture 341:544- 546), which consists of a VH domain. VH and VL dowmains

~

may be engineered and linked together via a synthetic Huker to fora various types of
single chatn antibody where the VH/VL domains pair intramolecularly, or
miermolecularly w those cases when the VH and VL domains are expressed by separate
single chain anttbody constructs, to form a monovalent antigen binding site, such as single
chain Fv (scFv) or disbody; described for example in PCT Intl. Publ. Nos.
WO1998/44001, WO1985R/01649, WO1994/13804, and WO 1992/61047. These antibody
fragments are obtained using well known technigues known to those of skill in the art, and

the fragments are screened for utility in the same manner as are full length antibodies.
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The phrase "isolated antibody™” refers to an antibody or antibody fragment that is
substantiaily free of other antibodies having different antigenic specificities (e.g., an

wgolated ardibody specifically binding CD38 1 substantially free of ardibodies that

specifically bind antigens other than human CH38). An isolated antibody that specifically
hinds CD38, however, may have cross-reactivity to other antigens, such as orthologs of
homan CD38, such as Macace fascicularis {cynomolgus) CD38. Moreover, an isolated
antibody may be substantially free of other cellular material and/or chemicals.

An antibody variable region consists of a “framework” region interrupied by three
“antigen binding sites”. The antigen binding sites are defined using various terms
Complementarity Determining Regions (CDRs), three in the VH (HCDRI, HCDR2,
HCDR3) and three in the VL (LCDRY, LCDR2, LCDR3) are based on sequence
variabifity (Wi and Kabat § Exp Med 132:211-50, 1970; Kabat ot al Sequences of Proteins
of Framunological Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, Md., 1991}, “Hypervariable regions”, “HVR”, or “HY”, threc 1n the VH (H1
HZ, H3) and three m the VL (L1, L2, L3} refer to the regions of an antibady variable
domains which are hypervanable in structure as defined by Chothia and Lesk {Chothia and
Lesk Mol Biol 196:901-17, 1987}, Other terms include “IMGT-CDRS” (Lefranc ef ol
Dev Comparal Tinmunel 27:55-77, 2003} and “Specificity Determming Residue Usage”
{(SDRU) (Almagro, Mol Recognit 17:132-43, 2004). The International ImMunoGeneTics
(IMGT) database (http://www _imgt org) provides a standardized numbering and
definition of antigen-binding sites. The correspondence between CDRs, HVs and IMGT
delineations 1s described in Lefranc ¢f o, Dev Comparat Immunol 27:55-77, 2003,

“Chothia residues”™ as used herein are the antibody VL and VH residues rumbered
according to Al-Lazikani (Al-Lazikani ef /., J Mol Biol 273:927-48, 1997},

“Framework™ or “framewark sequences” are the remaining sequences of a

variable region other than those defined o he a u hinding sites. Because the an

hinding sites may be defined by various ferms as described above, the exact amino acid
equence of a framework depends on how the antigen-binding site was defined.
“Humamzed antibody” refers to an antibody in which the antigen binding sites are
derived from non-human species and the variable region frameworks are derived from
homan mmunoglobulin sequences. Humanized antibodies may include substitilions in
the framework regions so that the framework may not be an exact copy of expressed
human immunoglobulin or germline gene sequences.
“Human-adapted” antibodies or “human framework adapted (HFAY” antibodies

refers to humanized antibodies adapted according to methods described in U.S. Pat. Publ.



WO 2016/089960 PCT/US2015/063371

a

No, US2009/01 18127, Human-adapted antibodies are humanized by selecting the
acceptor human frameworks based on the maximum CDR and FR similarities, length
corapatibiiities and sequence similarities of CDRT and CDR2 loops and a portion of light
chain CDR3 loops.

“Himuan antibody” refers to an antibody having heavy and light chain variable
regions in which both the framework and the antigen binding sites are derived from
sequences of human origin. [f the antibody contains a constant region, the constant region
also 1s derived from sequences of human origin.

A human antibody comprises heavy or light chain variable regions that are
“derived from” sequences of human origin wherein the variable regions of the antibody are
obtained from a system that uses buman germline imnwmogiobulin or rearrange
omunoglobulin genes. Such systerns include human immunoglobulin gene libraries
displayed on phage, and transgenic non-human aniraals such as mice carrying homan
irounoglobualin Joct as described herewn, A “human aotibody” may coutain amine acid
differences when compared to the human gevnline or reatranged immunoglobulin
sequences due to for example naturally ocournng somatic mgtations or intentional
miroduction of substitations i the framework or antigen binding sites. Typically, a
Inman antibody 18 at least about 80%, 8194, 8256, 83%, 84%, #5%, 86%, 87%, 88%,

89%, 90%, 91%, 92%, 93%, B4%, 95%, 96%, 7%, 98%, 99% or 100% identical in

amino acid sequence to an amino acid sequence encoded by a human germline or
rearranged immunoglobulin gene. In some cases, “human antibody™ may contain
consenstis framework sequences derived from hunian framework sequence analyses, for
example as described in Knappik ef ¢/, T Mol Biol 296:57-86, 2000}, or synthetic HCDR3
meorporated into humean immunogiobulin gene libraries displayed on phage, for example
as described m Shi ef ¢f, J Mol Biol 397:385-96, 2016 and Intl. Pat. Publ. Ne.
WOR009/085462). Antibodies in which as

igen binding sites are derived from a non-

et

wman species are not included 1 the definition of bursan antibody.

Isodated humanized antibodics way be synthetic. Human antibodies may be
generated using systerns such as phage display incorporating synthetic CDRs and/or
synthetic frameworks, or can be subjected to in vitro mutagenesis to improve antibody
properiies.

“Recombinant antibody™ as used herein inclades all antibodics that are prepared,
expressed, created or isolated by recombinant means, such as antibodies isolated from an
animal, for example a mouse or a rat, that is transgenic or franschromosonal for human

mmmuonoglobulin genes or a hybridoma prepared therefrom {described further below),

6
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antibodies isolaled from a bost cell transforrued to express the antibody, antibodies
wgolated from a recomabinand, combinatorial antibody library, and antibodies prepared,
expressed, created or isolated by any other means that involve splicing of human
mmuonoglobulin gene sequences to other DNA sequences, or antibodies that are generated
in vitro vsing for example Fab arm exchange to generate bispecific antibodies.

"Monoclonal antibody” as used herein refers to a preparation of antibody
molecules of single molecular composition. A monoclonal antibody composition displays
a single binding specificity and affinity for a particular epitope, or in a case of a bispecific
monoclonal antibody, a dual binding specificity to two distinct epitopes.

"Epitope” as used herein means a portion of an antigen to which an antibody
specitically binds. Epitopes usually consist of chemically active (such as polar, non-polar

or hydrophobic) surface groupings of moietics such as amino acids or polysaccharide side

chaius and can have specific three-dimensional siructural characterstics, as well a

specific charge characteristics. Eptiope raay be composed of contiguous and/or
discontiguous amino acids that form a conformational spatial unit, For a discontigoous
epitope, amine acids from differing portions of the linear sequence of the antigen cone in
close proxinuty in 3-dimensional space through the {olding of the protein molecule.

“Vartant” as used herein refers to a polypeptide or a polynucleotide that differs
from a reference polypeptide or a referenice polynuclestide by one or more modifications
for example, substiitions, insertions or deletions

“Synergy”, “synergism” or “synergistic” mean more than the expected additive

effect of a combination.

The ferm “in combination with” as used herein means that two or more
therapeutics can be adnunistered 1o a subject together in a mixiure, concurrently as single
agenis or sequentially as single agents i any order.

“Treat” or “treatment” refers to therapeutic freatment wherein the object & 1o slow
down (lessen) an undestred physiological change or disease, such as the development,

o~

expansion or spread of tumor or tumer ¢ells, or to provide a beneficial or desived clinigal

G-\

outcome during treatment. Beneficial or desired clinical outcomes include alleviation of
symptoms, diminishment of extent of disease, stabilized (1.¢., not worsening} state of
disease, delay or slowing of disease progression, amelioration or palliation of the discase
state, and remission (whether partial or total}, whether detectable or undetectable.
“Treatment” may also mean prolonging survival as compared to expected sarvival ifa

subject was not receiving treatment. Those in need of treatment include those subjects

~3
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already with the undesired physiological change or disease as well as those subjects prone
1o have the physiological Qhaxage or disease.

“Inhibits growth” {e.g. refervng to cells, such as twmor oclls) refersto a
measurable decrease in the cell growth in vitre or in vive when contacted with a
therapeutic or a combination of therapeutics or drugs when compared to the growth of the
same cells grown in appropriate control conditions well known to the skilled m the art.
Inhibition of growth of a cell in vitre or in vive may be at least about 10%, 20%, 30%.
40%, S0%, 60%, 70%, 80%, 90%, 99%, or 100%. Inhibition of cell growth may occur by
a variety of mechanisms, for example by antibody-dependent cell-mediated cytotoxicity
{ADCC), antibody-dependent cellilar phagocytosis (ADCP), complement dependent
cytotoxicity (CDC), apoptosis, necrosis, inhibition of CD38 enzymatic activity, or by

1
~1
i

mhibition of cell proliferation.

A “therapeutically cifective amount” refers to an amount effective, at dosages and
for periods of time necessary, to achieve a desired therapeutic result. A therapeutically
effective amount may vary according to factors such as the discasc state, age, sex, and
weight of the individual, and the ability of a therapeutic or a combination of therapeutics
to elicit a desired response in the individual. Exemiplary mdicators of an effective

511
H
i

therapeutic or combination of therapeutics include, for example, improved well-being of
the patient, reduction of a tumor burden, arrested or slowed growth of 3 tumor, and/or
absence of metastasis of cancer cells to other locations in the body.

One embodiment of the invention described herein, and in some embodiments of
each and every one of the numbered embodiments listed below, s a method of treating a
subject having acute myeloid leukernia (AML), comprising administering to the subject in
need thereof an anti-CID38 antibody for 2 time suificient to treat AML.

Another embodiment of the invention described herein, and in some embodiments
of each and every one of the nurabered embodunents histed below, is a method of treating

a subject having acute maycloid leukemia (AML), comprising administering to the subject

g

w need thereof an anti-CD38 antibody that compstes for binding to CD38 with an
antibody comprising a heavy chain variable region (VH) of SEQ ID NO: 4 and a hght
chain variable region (VL) of SEQ D NO: § for a time sufficient to ireat AML.

Another erubodiment of the invention described herem, and in some embodiments
of each and every one of the numbered embodiments histed below, is @ method of treating
a subject having acute myeloid leukemia (AML), comprising administering to the subject

m need thereof an anti-CI38 antibody that binds to the region SKRNIQFSCKNIYR (5EQ
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B NO: 2) and the region EKVQTLEAWVIHGG (SEQ ID NG: 3} of hurnan CD38 (3EQ
1D NO: 1) for a tirae sufficient to treat AML,

An aati-CE38 antibody binds to the region SKRNIQFSCENIYR (SEQ ID NO: 2)
and the region EKVQTLEAWVIHGG (SEQ D NO: 3) of human CD38 (SEQ D NO: 1)
when the antibody binds at least 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13 or 14 residues
within SEQ ID NG: 2 and SEQ ID NO: 3. In some embodiments disclosed herein,
mcluding the numbered embodinents listed below, the anti-CD38 antibody binds at least
one amino acid in the region SKRNIQFSCEKNIYR (SEQ 1D NO: 2} and at least one amino
acid in the region EKVQTLEAWVIHGG (SEQ 1D NO: 3} of human CD38 (SEQ 1D NO:
1}). In some embodiments disclosed herein, inchuding in the mumbered embodiments listed
below, the anti-CID38 antibody binds at least two amino acids in the region
SKRNIQFSCKNIYR (REGQ ID NO: 2) and at jeast two antino acids in the region
EKVOTLEAWVIHGG (SEQ ID NO: 3) of human CD38 (SEQ 1D NO: 1). In some
erabodiments disclosed heretn, including i the numbered embodiments histed below, the
anti-CT38 antibody binds at least thvee amino acids in the region SKRNIQFSCKNIYR
(SEQ ID NO: 2) and at least three amino acids in the region EKVQTLEAWVIHGG (SEQ
10 NQO: 3y of human CD38 (SEQ ID NO: 1), In some embodiments disclosed herein,
including in the numbered embodiments bisted below, the anti-CII38 antibody binds at
least residues KRN in the region SKRNIQFSCKNIYR (SEQ D NO: 2) and at least
residues VQLT (SEQ D NO: 14} in the region EKVQTLEAWVIHGG (SEQ 1D NO: 3)
of human CD38 (SEQ IDNG: 1),

An exemplary antibody that binds to the region SKRNIQFSCKNIYR (SEQ ID
NO: 2) and the region EKVQTLEAWVIHGG (SEQ 1D NO: 3y of lmman CD38 (REQ ID
NO: 1) or mintmally to residues KRN and VQLT (SEQ 1D NO: 14) as shown above is
daratumurmab {sec [ntl. Pat. Publ. No, WO2Z006/0998647). Daratumumab comprises the

/H and the VI amino acid sequences shown in SEQ D NO: 4 and §, respectively, beavy

chain CDRs HCDRI, HCDR2 and HCDR3 of SEQ 1D NQg: 6, 7 and 8, respectively, and
light chain CORs LCDRY, LCDR2 and LCDR3 of SEQ TD NOs: 9, 10and 11,
respectively, and is of IgGi/x subtype. Daratumuniab heavy chain amino acid sequence is
shown in SEQ 1D NO: 12 and Light chain amino acid sequence shown in SEQ ID NO: 13,

Another embodinient of the mvention described herein, and in some embodiments
of each and every one of the numbered embodiments listed below, 1s a method of treating
a sithject having acute myeloid leukemia (AML), comprising adnunistering to the subject

i noed thereof an anti-CD38 antibody comprising 2 heavy chain variable region (VH) and
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a light chain vanable region (VL) of SEQ ID NOs: 4 and 3, respectively, for a timae
sufficient to treat AML.

Another emabodiment of the invention described heretn, and in some embodiments
of each and every one of the numbered embodiments histed below, is @ method of treating
a subject having acule myeloid leukemia (AML), comprising administering 1o the subject
m need thereof an anti-CD38 antibody comprising heavy chain CDRs HCDRI, HCDR2
and HCDHES of SEQ D NOs: 6, 7 and 8, respectively, and hght chain CDRs LUDR1,
LCDR2 and LCDR3 of SEQ ID NOs: 9, 16 and 11, respectively, for a time sufficient to
treat AML,

SEQID NGO
MANCEFSPVIGDEKPCCRLASRRAQLCLGVSILVLILVVVLAVVVPRWROQOWSGPGT
TERFPETVLARCVEYTEIHPEMRHVDCOSVWDAFKGAFISKHPCNITEEDYQPLM
KLOTQTVPONKILLWSRIKDLAHQITQVORDMETLEDTLLGY LADDLTWCGEFN
TSKINYQSCPDWREDCSNNPVSVEWETVSRRFARAACDVVHVMLNGSRSKIFDK
NSTFGSVEVHNLOPEKVQTLEAWVIHGGREDSRDLCQDPTIKELESHSKRNIGESC
KNIYRPDKFLOQUVEKNPEDSSCTSEL

SEQIDNG: 2
SKENIQFSCKNIYR

SEQ ID NO: 3
EKVQTLEAWVIHGG

SEQ IDNG: 4
EVQLLESGGGLVQPGGRLRLSCAVSGEFTINSTAMSWYROQAPGKGLEWVSA
BGSGGOTYYADSVEKGRFTISRONSKNTLY LOMNSLRAEDTAVYTFCAKDK
LWFGEPVFDYWGOQGTLVTVSS

SEQIDNO: 5

EIVLTOSPATLELIPGERATLSCRASQSVSSY LAWY QOQKPGQAPRLLIYD
ASNRATGIPARFSGSGRGTDETLTISSLEPEDTFAVY YCQORSNWPPTEFGQ
GTEVEIK

16
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SEQIDNO: 6
SFAMS

SEQ D NO: 7
AISGSGGGTYYADSVKG

SEQIDNO: 8
DRIEWEFGEPVEDY

SEQIDNO: @
RASQSVSSYLA

SEQID NG 10
DASNRAT

SEQ I NO: 11
QORSNWEPPTE

SEQ I NG 12
EVOLLESGGGLVQPGGSLRLSCAVSGFTINSFAMSWYRQAPGKGLEWVSAISGSG
GOTYYADSVEKGREITISEDNSENTLYLOMNSLRAEDTAVYFCAKDRKILWEFGEPVE
DYWGQGTLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVRKDYFPEPVTVSWN
SGALTSGVHTFPAVLOSSGLYSLSSYVTVESSSLOTQTYIONVNHKPSNTKVEKRY
EPKRCDKTHTCPPCPAPELLGGPSVFLFPPRPKDTLMISRTPEVTCVVVEVSHEDPE
VEINWYVBGVEVHNAKTKPREEQGYNSTYRVVSYVLTVLHODWLNGKEYKCKVS
NEALPAPIEKTISKAKGOPREPOVY TLPPSREEMTKNQVSLTCLVKGFYPSDHAVE
WESNGOQPENNYETTPPVLDSDGSFFLY SKLTVDKSRWOQOQGNVESCSVMHEALHN
HYTQKSLSLSPGK

SEQ D NO: 13

EIVLTOSPATLSLSPGERATLSCRASQSVSSY LAWY QOQKPGOAPRLLUIYDASNRAT
GIPARFSGSGSGTDFTLTISSLEPEDRTAVY YCQURSENWPPTFGOGTEVEIKRTVAAPR
SYFIFPPSDEQLESGTASVVCLLINNEFYPREAKVQWEKVENALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHEVYACEVTHOQGLSSPVTESFNRGEC

11
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SEQ D NO: 14
VQLT

Antibodies may be evaluated for their competition with daratumumab having VH
of SEQ D NO: 4 and VL of SEQ 1D NO: 5 for binding to CD38 using well known in vitro
methods. In an exeraplary method, CHO cells recombinantly expressing C38 may be
meubated with unlabeled daratummmab for 15 mmn at 4°C, followed by incubation with an
excess of fluorescently labeled test antibody for 45 min at 4°C. After washing in
PBS/BSA, fluorescence may be mueasured by flow cytometry using standard methods. In
another exemplary method, extraceliular portion of human CII38 may be coated on the
surface of an ELISA plate. Excess of unlabelled daratomumab may be added for about 15
minmites and subsequently biotinylated test antibodics may be added. After washes m
PBS/Tween, binding of the test biotinylated antibody may be detected using horseradish
peroxidase {HRP)-conjugated streptavidine and the signal detected using standard

methods. It is readily apparent that in the competition assays, daratunumab nay be
iabelled and the test amibo;dy urdabeled. The test antibody competes with daratumumab
when daratumuruab inhibits binding of the test antibody, or the test antibody inhibits

binding of daratumumab by 20%, 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90% , 85% or

.m
2 )
¢t

100%. The epttope of the test antibody may further be defined for example by peptide

1

mapping or hydroger/deuleriom protection assays using known methods, or by crystal

structure determination,

Aantibodics binding to the same region on CD38 as daratumuruab may be
gencrated for exanaple by tmimunizing mice with pepiides having the amino acid
sequences shown m SEQ ID NOs: 2 and 3 vsing standard methods and as desenibed
herein. Antibodies may be Ruther evaluated for example by assaying competition
between daratomumab and a test antibody for binding to CD38 using well known in vitro

methods and as described herein.

Other exempary auti-CD38 antibodies that may be used 1n any embodiment of the
mvention described herein, and in some embodirnents of each and every one of the

mimbered embodiments histed below, are:
mABbO03 comprising the VH and VL segoences of SEQ ID NOs: 15 and 16, respectively

and described in U.S. Pat. No. 7,829,693, The VH and the VL of mAbG03 may be

expressed as Tg(Gl/x.

12
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SEQ D NG: 15

QVQLVOGSGAEVKKPGSSVKVBCKABSGGTESSYAFSWVRCQAPGQGLEWMGRVIPE
LGIANSAQKFQGRVTITADESTRTAY
MDLSSLRERSEDTAVYYCARDDIAALGPFDY WGQGTLVTVSRAS

SEQIDNO: 16

DIOMTQSPSSLSASVGDRVTITCRASQGISS WLAWYQUKPEKAPKSLIYAASSLOS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQUQYNSYPRTFGQGTRKVEIK;
mAb024 comprising the VH and VL sequences of SEQ 1D NOs: 17 and 18, respectively,
described 1o TS, Pat. No. 7,829,693, The VH ard the VL of mAb024 may be expressed

as [gGl/x.

SEQ IDNO: 17
TVOLVQSGADVKK PGESLKISCKGSGYSFSNYWIGWVROMPGKGLEWMGHYPH
DSDARYSPSFQGQVIFSADKSISTAYLOWSSLEASDTAMY YCARHVGWGSRY W
YFDLWGRGTLVTVSS

SEQ 1D NO: 18

BEIVETQSPATLSLSPGERATLSCRASQSVSSY LAWY QOKPGQAPRLLIYDASNRAT
GIPARFSGSGSGTDFTLTISSLEPEDTAVY YCQQOQRSNWPPTFGQGTRVEIK;

MOR-202 {MOR-03087) comprising the VH and VL sequences of SEQ 1D NOs: 19 and

20, respectively, described in US, Pat. No. 8,088,896, The VH and the VL of MOR-202

may be expressed as IgGl/x.

SEQ ID NO: 19
OVOLVESGGGLYQPGGSLRLICAASGFTFSSY YMNWVROAPGEGLEWVSGISGD
PSNTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY YCARDLPLVYTGFA
YWGQGTLYIVSS

SEQ D NO: 20
DIELTQPPSVIVAPGOTARISCSGDNLRHYYVYWYQOQKPGOQAPVEVIYGDSKRPS
GIPERFSGSMNSGNTATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGE,
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{satuximab; compristog the VH and VL sequences of SEQ ID NOs: 21 and 22,
respectively, described in ULS, Pat. No. 8,153,765, The VH and the VL of Isatuximab may

be expressed as IgGl/x

SEQ NG 21
QVQLVOSGAEVAKPGTSVKLSCKASGYTFTDYWMOQWVEKQRPGQGLEWIGT
WPGDGDTGYAQKFQGKATLTADKSSKTVYMHESSLASEDSAVY YCARGD
YYGSNSLDYWGOQGTSVTIVES

SEQ ID NOG: 22
DIVMTQSHLSMITSLGDPVSITCKASQDVSTVVAWYQOQKPGOSPRRLIYS
ASYRYIGVPDRFTGSGAGTDFTFTISSVQAEDLAVYYCQOQHYSPPYTFGG
GTKLEIK.

Other exenmplary anti-CD¥38 antibodies that may be used in the methods of the
mvention inciude those described in Int, Pat. Publ. No. WO05/103083, Inil. Pat. Publ. No.
WO06/125640, Inil. Pat. Publ. No. WO07/042309, Tntl, Pat. Publ. No. WO08/047242 or
Tatl. Pat. Publ. No. WG 14/178820.

Another enbodimment of the invention described herein, and in some embodiments
of cach and every one of the mumbered cmbodiments listed below, 1s 2 method of treating
a subject having acute myeloid leukemia {AML), comprising adrinisiering to the subject
in need thereof an anti-CD38 anlibody comprising a heavy chain variable region {(VH) and
a light chain variable region (VL of SEQ [D NOs: 15 and 16, respectively, for a time
sufficient {o treat AML.

Another embodinient of the mvention described herein, and in some embodiments
of each and every one of the numbered embodiments listed below, is a method of treating
a sithject having acute myeloid leukemia (AML), comprising adnunistering to the subject
in need thereof an anti-CID38 antibody comprising a heavy chain variable region (VH) and
a light chain variable region (VL) of SEQ ID NOs: 17 and 18, respeciively, for a time
sufficient to treat AML.

Another embodiment of the invention described herein, and in some embodiments
of each and every one of the nurabered embodiments hsted below, is a method of {reating
a subject having acuie maycloid leukemia (AML), comprising administering o the subject
w need thereofl an anti-CD38 antibody coraprising a heavy chain variable region (VH) and
a hght chain variable region (VL) of SEQ 11 NGs: 19 and 20, respectively, for a time

sufficient to treat AML.

14
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Another emabodiment of the imvention described he—:rein, and in some embodiments
of each and every one of the nurabered embodunenis hsted below, is a method of freating
a subject having acuie maycloid leukemia (AML), comprising administering o the subject
1 need thereof an anti-CD38 antibody comprising a heavy chain variable region (VH} and
a light chain variable region (VL) of SEQ I NOs: 21 and 22, respectively, for a time
sufficient to treat AML.

The Fe portion of the antibody may mediate antibody effector functions such as
antibody-dependent cell-mediated cytotoxicity (ADCC), antibody-dependent cellular
phagocytosis {ADCP) or complement dependent cytotoxicity (CDC). Such function may
be mediated by binding of an Fe effector domain{s) to an Fe receptor on an immune cell
with phagocytic or Iytic activity or by binding of an Fe effector domainds) to components
of the complement systen. Typically, the effect(s) mediaied by the Fe-binding celis or
complernent components result i mbibition and/or depletion of target cells, for example
CD38-expressing cells. Human IgG isotypes IgGl, 1262, 1gG3 and 1G4 exhibil
differential capacity for effector functions. ADCC way be mediated by 1eG1 and 1eG3,
ADCP may be mediated by 1gG1, 132, 1g(33 and [gG4, and CDC may be mediated by
{gG1 and Ig(G3

In the methods described herein, and 1 some embodiments of each and every one
of the numbered embodiments listed below, the anti-CD338 antibody is of {261, 1g(G2,
12G3 or g4 1sotype.

In the methods described herein, and m some embodiments of each and every one
of the numbered embodiments listed below, the anti-CDI38 antibody induces killing of

AML cells that express CD38 by apoptosis.

>

The anti-CD38 antibodies used in the methods described herein, and in some
embodiments of cach and every one of the numbered embodiments listed below, may
wduce killing of AML celis by apoptasis. Methads for evaluating apoptosis are well
known, and include for example annexin IV slaining using standard methods. The anti-
€38 antibodies used in the methods of the wvention may induce apoptosis 1o about 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, 5%, 55%, 64%, 65%, 74%, 75%, 80%, 85%,
90%, 95% or 100% of cells.

In the methods deseribed herein, and in some embodiments of each and every one
of the numbered embodiments listed below, the anti-CD38 induces killing of AML cells

that express CD33 by ADCC.
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In the methods deseribed heretn, and in some embodiments of each and everv one
of the numbered erubodiments listed below, the anti-CD38 induces killing of AME cells
that express CD38 hy CDC.

In the methods deseribed herein, and in some embodiments of each and every one
of the mumbered embodiments listed below, the anti-CD38 antibody induces killing of
AML cells that express CD348 by ADCP.

In the methods described herem, and in some embodiments of each and every one
of the numbered embodiments listed below, the anti-CD38 antibody induces killing of
AML cells that express CD38 by ADCC and CDC.

"Antibody-dependent celhilar cytotoxicity™, "antibody-dependent cell-mediated
cytotoxicity” or “ADCCT is a mechanism for inducing cell death that depends upon the
mteraction of antibody-coated target cells with effector cclls possessing Ivtic activity, such

as natoral killer cells, monocyles, macrophages and neutrophils via Fe garara receptors

1
~1
i

(FeyR) expressed on effector celis. For example, NK cells express FoyRila, whereas

monocytes express FoyRE, FoyRI and FevRIIa, Death of the antibody-coated target cell,
such as CPD35-expressmg cells, occurs as a result of effector cell activity throvugh the
secretion of membrane pore-forming proteins and proteases. To assess ADCC activity of
an anti~-CD3% antibody, the antibody may be added to CD38-expressing cells in
corbination with immune effector cells, which may be activated by the antigen antibody

coraplexes resulting it cyiolysis of the target cell.

>

Cytolysis is generally detected by the

Ty

release of label (e.g. radioactive subsirates, fluorescent dyes or natural mtracellular
proteins} from the tysed cells. Exemplary effecior cells for such assays include peripheral
hlood mononuclear cells (PBMC) and NK cells. Exemplary target cells wnchude Daudt
cells (ATCC® CCL-2137) or B cell leukemia or lymphoma tumor cells expressing CD38.

5
H
i

In an exemplary assay, target cells are labeled with 20 uCi of *'Cr for 2 hours and washed

5
H
8

extensively. Cell concentration of the target cells may be adjusted to 1x1¢° cells/ml, and
anti-C38 antibodies at various concentratons are added. Assays are started by adding
Daudi cells at an effectortarget cell ratio of 40:1. After incubation for 3 hr at 37°C assays
are stopped by centrifugation, and *'Cr release from tysed cells are measured in a
scintillation counter. Percentage of cellular cytotoxicity may be caleulated as % maximal

iysis which may be induced by adding 3% perchioric acid to target cells. Anii-CD38

antibodies used in the methods of the invention may induce ADCC by about 20%, 25%,
30%, 35%, 40%, 45%, 50%, 55%, 60%, 653%, T0%, 75%, #0%, 85%, 90%, 95% or 100%

of control {cell lysis induced by 3% perchloric acid).

16
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" Antibody-dependent cellular phagocyiosis™ ("ADCP") refers fo a raechanism of
ehimination of auntibody-coated target cells by interaalization by phagocyiic cells, such as
macrophages or dendritic cells, ADCP may be evalualed by using monocyte-derived
macrophages as effector cells and Daudi cells (ATCC® CCL-2137) or B cell feukemia or
iymphoma tumor cells expressing CD38 as target cells engineered o express GFP or other

5
Tee
i

labeled molecule. Effciortarget cell ratio may be {or example 4:1. Effector cells may be
mcubated with target cells for 4 howrs with or without anti-CD38 antibody. After
mcubation, cells may be detached using accutase. Macrophages may be identified with
anti-CM b and anti-CD14 antibodies coupled to a fluorescent label, and percent
phagocytosis may be deterniined based on % GFP fluorescent in the CD11°CD14"
macrophages using standard methods. Anti-CD¥38 antibodies used in the methods of the
mvention may induce ADCP by about 20%, 25%, 30%, 35%, 40%, 45%%, 50%, 55%, 60%,
65%, T0%, 75%, 80%, 85%, 90%, 95% or 100% .

“Complement-dependent cyialoxicity”, o "CDC”, refers fo 2 mechanism for
inducing cell death in which an Fe effector domain of a target-bound antibody binds and
activates complement component Clg which in furn activaies the complement cascade

leading to target cell death. Activation of complement may also resolf in deposition of

g

13
H
i

complement componentis on the target cell surface that facilitate ADCC by binding
complement receptors {e.g., CR3) on leukocytes. COC of CD38-expressing cells may be
measured for example by plating Daudi celis at 1107 cells/well (30 pl/well) in RPMI-B
(RPMI supplemented with 194 BSA), adding 50 ul anti-CI38 antibodies to the wells at
final concentration between 0-100 pg/mi, incubating the reaction for 15 mun at room
teraperature, adding 11 1l of pooled buman serum to the wells, and incubating the reaction
for 45 min at 37° C. Percentage (%) lysed cells may be detected as % propidium iodide
stained cells in FACS assay using standard methods. Anti-CD38 antibodics used in the
methods of the invention may radoce CDC by about 20%, 25%, 30%, 35%, 40%, 45%
5G%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 100% .

The ahility of monoclonal antibodies to induce ADCC may be ephanced by
engineering their oligosaccharide component. Human {gG1 or IgG3 are N-glycosylated at
Asn297 with the majorily of the glycans in the well-known biantennary GO, GOF, G1,

GIF, G2 or G2F forms. Antibodies produced by non-engineered CHO cells typically have
a glycan fucose content of about at least 85%. The removal of the core fucose from the
biantennary complex-type oligosaccharides attached to the Fc regions enhances the ADCC
of antibodies via improved FeyRIla binding without altering antigen binding or CDC

activity. Such mAbs may be achieved using different methods reported to lead to the

fi—
~1
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successfol expression of relatively igh defucosylated antibodies bearing the hiantenoary
coraplex-type of Fo oiigosace}azixi(iﬁs such as control of culture osmolality (Koono ef af,
Cvtotechnology 64:249-63, 2012}, application of a variant CHO line Lec!3 as the host cell
iine (Shields er @/, J Biol Chem 277:26733-26740, 2002}, application of a variant CHO
line EB#66 as the host cell line (Olivier er o/, MAbs ;2{4), 2010; Epub ahead of print;
PMID20562582), application of a rat hybridoma cell lme YB2/0 as the host cell bne
{Shinkawa ef al, J Biol Chem 278:3466-3473, 2003), mtroduction of small interfering
RNA specifically against the o 1,6-fucosyltrasferase ( FUTE) gene (Mori ¢f o, Biotechnol
Bioeng88:901-908, 2004}, or coexpression of B-1,4-N-acetylglucosaminylransferase i
and Golgi a~-mannosidase 1 or a potent alpha-mannosidase 1 inhibitor, kifumensine
(Ferrara ef «l., J Biol Chen281:5032-5436, 2006, Forrara ef of., Biotechnol Biceng
93:851-861, 2006; Xhou ¢/ ¢f, Biotechono! Bioeng 99:652-63, 2008), ADCC elicited by
anti-C38 antibodies used o the methods of the juvention, and 1o some ewbodiments of
each and every one of the nombered embodiments tisted below, may also be enhanced by
certain spbstitutions in the zaniibody Fe. Exemplary substitutions are for example
substitutions at amino acid positions 256, 290, 298, 312, 356, 336, 333, 334, 360, 378 or

43¢ (resudue mumbering according to the EU index} as described in ULS. Pat. Neo.

In some methods described herein, and in some embodiments of cach and every
one of the mumbered embodiments listed below, the anti-CI38 antibodies comprise a
substitution i the antibody Fe.

In some methods described herein, and in some embodiments of sach and every
one of the numbered embodinents listed below, the anti-CD38 antibodies comprise a
substitution in the antibody Fe at amnioe acid positions 256, 290, 298, 312, 356, 330, 333,
334, 360, 378 or 430 {residue nurnhering according to the EU index).

o sore metbods described herein, and in some erohodiments of each and every
one of the numbered embodinents listed below, the ant-CI38 antibody has a buantennary
glycan structure with fucose conlent of about between 0% to about 15%, for example 15%,
14%, 13%, 12%, 11% 18%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% or (%.

In some methods described herein, and in some embodiments of each and every
one of the numbered embodiments listed below, the anti-CID38 antibody has a biantennary
glycan stiucture with fucose content of about 50%, 40%, 45%, 40%, 35%, 3094, 25%,
20%, 15%, 14%, 13%, 12%, 11% 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% or 0%

Substitiztions in the Fc and reduced fucose content may enhance the ADCC

activity of the anti-CD38 antibody.
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Fucose content” means the amount of the fucose monosaccharnide within the

sugar chain al Asu297. The relative araouat of fucose is the percentage of fucose-

containing strucivres related (o all glycostructures. These may be characierized and
quantified by multiple methods, for example: 1) using MALDI-TOF of N-glycosidase F
treated sample {e.g. complex, hybrid and oligo- and high-mannose structures) as described
1 Intl. Pat. Pabl. No. WO2008/077546; 23 by enzymatic release of the Asn297 glyeans
with subsequent derivatization and detection/ quantitation by HPLC (UPLC) with
fluorescence detection and/or HPLC-MS (UPLC-MS); 3} mtact protein analysis of the
native or reduced mAb, with or without treatment of the Asn297 glycans with Endo S or
other enzyme that cleaves between the first and the second GicNAc monosaccharides,
ieaving the fucose attached to the first GleNAc; 4) digesiion of the mAbD to constituent
peptides by enzymatic digestion (e.g., trypsin or endopeptidase Lys-C), and subsequent
separation, detection and quantitation by HPLC-MS (UPLC-MS} or 5) separation of the
mAb oligosaccharides from the mADb protein by specific enzymatic deglycosylation with
PNGase F at Asu 297, The oligosacchandes released can be labeled with a fluorophore,
separated and identified by various complemeniary techniques which allow: fine
characterization of the glycan structores by matrix-assisied laser desorption ionization
{(MALDI} mass spectrometry by comparison of the expertmental masses with the
theoretical masses, determination of the degree of sialylation by ion exchange HPLC
{GlyeoSep C), separation and quantification of the oligosacharride forms according to
hydrophilicity criteria by normal-phase HPLC (GlycoSep N), and separation and
quantification of the oligosaccharides by high performance capillary electrophoresis-laser
mduced fluorescence (HPCE-LIF).

L .

“Low fucose” or “low {izcose content” as used in the application refers to

LA

antibodics with fucose content of about 0% - 153%
“Normal fucose” or ‘normal fucose contend” as used herein refers to antibodies
with fucose content of about over 50%, typically about over 60%, 70%, 80% or over 85%.
The anii-CD38 antibodies used in the methods described herein, and 1n sorae
embodiments of each and every one of the numbered embodiments listed below, may
mduce kithing of AML cells by modulation of CD35 enzyrmatic activity. CD381isa
multifunctional ectoenzme with ADP-ribosyl cyclase activity catalyzing the formation of
cyclic ADP-nibose (cADPR) and ADPR fom NATIY. D34 also catalyzes the exchange of
the nicotinamide group of NADF with nicotinic acid under acidic conditions, to yield
NAADP (nicotinic acid-adenine dinucleotide phosphate). Modulation of the enzymatic

activity of human CD3% with anti-CD38 antibodies used in the methods of the mvention

1%
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may be measured 1o an assay described in Grasff ef ol J. Biol. Cheru. 269, 30260-30267
{1994). For exaraple, substrate NG may be incubated with CD38, and the modulation
of the production of cyclic GDP-ribose (¢GDPR ) may be roonitored
spcctrophotomelricaﬂy at excitation at 340 nM and emission at 410 oM at different time
points after addition of the antibody at various concentrations. Inhibition of the synthesis
of cADPR can be determined according to the HPLC method deseribed in Munshief o, 1.
Biol. Chem. 275, 21566-21571 (2000). The anti-CD38 antibodies used in the methods of
the invention described herein, and in some embodiments of each and every one of the
numbered embodiments listed below, may inhibit CD38 enzymatic activity by at least
about 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
0%, 95% or 100% .

In some methods of the invention described herein, and in some embodiments of
cach and every one of the murtbered embodiments histed below, the anti-CII38 antibody
comprises the heavy chain complementarity deteririning regions {HCDR) | {(HCDR1), 2
(HCDR2) and 3 (HCDR3) sequences of SEQ 1D NGs: 6, 7 and B, respeciively.

In some methods of the nvention described herein, and in some emnbodiments of
cach and every one of the mimbered embodiments Bisted below, the anti-CII38 antibody
compnises the light chain complementarity determining regions (LCDR) T {LCDR1), 2
(LCDR2) and 3 (LCDR3) sequences of SEQ I NQOs: 8, 16 and 11, respeciively.

In some methods of the invention described herein, and in some embodinents of
each and every one of the mimbered embodiments listed below, the anti-CD38 antibody
comprises the heavy chain complementarity determining regions (HCDR) 1 (HCDR1), 2
(HCDR2) and 3 (HCDR3) sequences of SEQ 1D NOs: 6, 7 and 8, respectively, and the
light chain complementarity determining regions (LCDR) 1 (LCDRI), 2 (LCDR2) and 3
(LCDR3) sequences of SEQ 1D NOs: 9, 10 and 11, respectively.

In some methods of the invention described herein, and 1n some erabodiments of

1 and every one of the numbered embodiments listed below, the anti-CD38 antibody
coraprises the heavy chain variable region (VH) of SEQ ID NO: 4 and the hight chain
variable region {VL} of SEQ ID NQO: 5

In some methods of the invention described herein, and in some embodiments of
each and every one of the numbered embodiments listed below, the anti-CD38 antibody
comprises a heavy chain of SEQ I NO: 12 and a light chain of BEQ ID NO: 13

In some methods of the invention described herein, and in some embodiments of
each and every one of the numbered embodiments listed below, the anti-CD38 antibody

comprises a heavy chain comprising an amino acid sequence that is 95%, 96%, 97%, 98%

26



WO 2016/089960 PCT/US2015/063371

or 99% identical to that of SEQ 1D NO: 12 and a light chain comprising an aming acid

sequence that is 95%, 96%, 97%, 9%% or 99% identical to that of SEQ 1D NO: |
Antibodies that are subsiantially dentical to the antibody cowmprising the heavy

chain of SEQ 1D NO: 12 and the Hght chain of SEQ ID NO: 13 may be used in the

199

methods of the invention, “Substantially wdentical” as used herein means that the two
antibody heavy chain or light chain amino acid sequences being compared are identical or
have “insubstantial differences”. Insubstantial differences are substitutions of 1, 2, 3, 4, 5,

6,7,8,9, 10, 11, 12, 13,

[

4, or 15 amino acids in an antibody heavy chain or light chain
that do not adversely affect antibody properties. Percent identity can be determined for
example by pairwise alignment using the default settings of the AlignX module of Vector
NTI v.9.0.0 {Invitrogen, Carisbad, CA). The protein sequences of the present invention
may be used as a query sequence to perform a search against public or patent databases 1o,
{for example, wentify related sequences. Exeraplary programs used to perform such
searches are the XBLAST or BLASTP programs (hitp //www_ncbi_olm/nih_gov), or the
GenoreQuest'™ (GenomeQuest, Westhorough, MA) suite using the default setiings.
Exemplary substitutions that may be made to the anti-CD38 antibodies used in the
methods of the invention are for example conservative substitutions with an amino acid
having similar charge, hydrophobic, or stereochernical characteristics. Conservative
sebstitutions may also be made to improve antibody properties, for exaxnplc stability or
atfinity, or to improve antibody effector functions. 1, 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13,
14, or 15 amimno acid substitutions may be made for exanple to the heavy or the light chain
of the anti-CD38 antibody. Furthermore, any native residue in the heavy or light chain
may also be substituied with alanine, as has been previously described for alanin

scanming muiagenesis (Maclennan et al., Acta Physiol Scand Suppl 643:55-67, 1998;

Sasaki ef ¢/, Adv Biophys 35:1-24, 1998). Desired amino acid substit

iions may be
determined by those skilled 1o the art at the time such substitutions are desired. Amino
acid substitutions raay be done for example by PCR wutagenesis (U8, Pat. No.
4,683,195). Libraries of varianis may be generated using well known miethods, |
example using random (NNK) or non-random codons, for example DVK codons, which
encode 11 amino acids (Ala, Cys, Asp, Ghy, Gly, Lys, Asn, Arg, Ser, Tyr, Trp) and
screening the libraries for variants with desired properties. The generated variants may be
tested for their binding to CD38 and therr ability to induce apopiosis or modulate CD33
enzymatic activity using methods described herem.

In the methods described herem, and in some embodiments of each and every one

of the numbered embodiments listed below, the anti-CI38 antibody may bind homan
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CD38 with a range of affinities (Kp). In one erobodiment according to the invention, and
i some embodiments of cach and every one of the numbered embodiments listed below,
the anit-CD38 antibody binds to CD3E with a Kp equal 1o or less than about 1x10% M, for
example Sx107 M, Ix107M, Sx1079M, Ix107M, Sx167 M, lxl(?’” M, Sx107° M, 1x10
M, 10U M, Ikt ML 5107 M, 10107 Moor 8x107°M, or any range or value
therein, as determined by surface plasmon resonance or the Kinexa method, as practiced
by those of skill in the art. One exemplary affinity is equal to or less than 1x107° M.
Another exemplary affinity is equal to or less than 1x10™ M.

In some embodiments, and i some embodiments of each and every one of the
numbered embodiments listed below, the ant-CD33 antibody is & bispecific antibody.
The VL and/or the VH regions of existing anti-CD38 antibodies or the VL and VH regions
wdentified de nove as deseribed herein may be engineered into bispecific full length
antibodies. Such bispecific antibodics may be ruade by modulating the CH3 interactions
in antibody Fe to forin hispecific anitbodies using technologies such as those described in
.S, Pat. No. 7,695,936; Ini. Pat. Publ. No. WO04/111233; U.S. Pat. Publ. M.
US2010/0015133; U.S. Pat. Publ. No. US2007/0287170; Int. Pat. Publ. No.
WOZ008/119353; 1.8, Pat. Publ, No, US2009/0182127; U.S. Pat. Publ. No.
US2010/0286374; U.S. Pat. Publ. No. US201 1/0123332; Ind. Pat. Publ. No.
W2011/131746; Int. Pat. Publ. No. WO2011/143545; or U.S. Pat. Publ. No.
US2012/0149876.

For example, bispecific antibodies of the invention may be generated in vitro ina

N

celi-free environment by introducing asymmetrical mutations in the CH3 regions of two
monospecific bomodimeric antibodies and forming the bispecific heterodimeric antibody
from two parent monospecific bomodimeric antibodics in reducing conditions 1o allow
disulfide bond isomerization according to methods described i Tntl.Pat. Publ. No.
WO2011/131746. Inthe methods, the first monaspecific hivalent antibody {e.g., auti-
€38 antibody ) and the second monaspecific bivalent antibady are engineered to have
certain substitutions at the CH3 domain that promote heterodimer stability; the antibodies
are incubated together under reducing conditions sufficient to allow the cysteines in the
hinge region to undergo disulfide bond isomerization; thereby generating the bispecific
antibody by Fab arm exchange. The incabation conditions may optimally be restored o
non-reducing. Exeraplary reducing agents that may be used are 2- mercaptoethylamine (2-
MEA), dithiothreitol (DTT), dithicerythritol (DTE), glutathione, tris{2-

carboxyethylphosphine (TCEP), L-cysteine and beta-mercaptoethanol, preferably a

o]

educing agent selected from the group consisting oft 2- mercaptocthylamine,

=l
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dithiothreitol and iris{2-carboxyethylphosphine. For example, tncubation for at least 90
min at & teraperature of at least 20°C in the presence of at least 25 M 2-MEA or in the
presence of at least 0.5 wM dithiotheeitol at 2 pH of fom 3-8, for exaruple at pH of 7.0 o
at pH of 7.4 may be used.

Exemplary CH3 mutations that may be used in a first heavy chain and in a second
heavy chain of the bispecific antibody are K409R and/or FAGSL.

Additional bispecific structures into which the VL and/or the VH regions of the
antibodies of the invention may be incorporated are for example Dual Variable Domain
Immunoglobulins (DVD) (Int. Pat. Publ. No. W0O2009/134776), or structures that include
various dimerization domains to connect the two antibody arms with different specificity,
such as leucine zipper or collagen diraerization domains (Int. Pat. Publ. No.
WO2012/622811, U1LS. Pat. No. 5,932,448; ULS. Pat. No. 6,833,4413. DVDs are tull
fength antibodies comprising the heavy chain having a structure VHI-lnker-VH2-CH and
the Light chain having the stracture VL 1-linker-VL2-CL; linker being optional.

In soroe exphodiments described herein, and i some embodunents of cach and
every oue of the nambered embodiments hisied below, the anti-CD34% antibody is
conjugated to a toxin. Conjugation miethods and suitable toxins are well known.

AML diagnosis is performed by a physician according to guidelines available, for
example according to the World Health Organization (WHO} classification of AML
(Brunning ¢t al., World Health Organization Classificaiton of Tumors, 3, pp77-80; eds.
Jaffe et al., Pathology and Genetics of Tumotirs of Haematopoietic and Lymphoid Tissues)
and according to guidelines available for example at National Comprehensive Cancer

Network (http// www_neen.org/ professionals/ physician gls/ f guidelines asp#site).

.

The WHO classification incorporates clinical features, cytogenetics, immunophenotype,
morphology and genetics i order to define binlogically homogenous subgroups having
therapeutic and prognostic relevance, and divides AML 1o four main subtypes: AML with
recurrent genetic abnormalities, AML with mualtilineage dysplasia, therapy-related AML,
and not otherwise categovized AML.

In some embodiments described herein, and in some embodiments of each and
every one of the mumbered erbodiments listed below, AML 1 AML with at least one
genetic abnormality.

AML may be associated with a transiocation between chromosomes 8 and 21,
translocation or mversion in chromosome 16, ranslocation between chromosomes 15 and

17, or changes in chromosonie 11.

]
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Common chromosomal rearrangements associated with AML are translocations
{(8; 21¥q22; q?,?.) { AMLVETO), inv{16)pi3; 22) or W16; 16)p13; q22);
{CBFB/MYHI U or t{15; 17¥q22; qi2); (PML/RARA). Pationts with these favorable

=

chromosomal translocations may be more susceptible to treatment and achieve higher
cormplete remission (CR} rate

In some embodiments described herein, and in some embodiments of each and
every one of the numbered embodiments listed below, AML is associated with a
translocation between chromosonies 8 and 21, translocation or inversion m chromosome
16, translocation between chromosomes 15 and 17, or changes in chromosome 11.

In some embodiments described herein, and in some embodiments of each and
every one of the rumbered embodiments listed below, AML is associated with a
chromogsomal abnormality 1(8; 21)Xq22; ¢22) ( AMLUETO), inv{16)p13; q22) or
16){pl3; g22); (CBERMYHI D or t(15; 17Xq22; ql2); (PML/RARA).

Somatic moutations 1 various geues bave been identified as being relovant to AML
pathogenesis. These include routations o fms-related tyrosine kinase 3 (FLT3),
mcleophosmin (NPM 1), 1socitrate dehydrogenase [{IDHLY, isocitrate dehydrogenase 2
(IDH2), DNA {cytosine-S)-methyltransferase 3 {DNMT3 A}, CCAAT/enhancer binding

protein alpha (CEBPA), U2 small nuclear RNA auxtliary factor H{UZAF1Y, enbancer of
zeste 2 polycomb repressive complex 2 subunit (EZH2), structural mainienance of
chromosomes 1A (SMC1A) and structural maintenance of chromosomes 3 (SMC3)
Cancer Genome Atlas Research Network; N Engl | Med 368:2059-74, 2013),
Activating muitations m the FLT3 gene have been described in approximately 20-

30% of newly diagnosed AML patients. These include FLT3-ITD, mternal tandem
duplication rautations as a result of duplication and tandern insertion of parts of the
Jjuxtamermnbrane domain of the FLT3 gene (Schuittger ef @f., Blood 100:59-66, 2002} and
D835 mutations 1o the FLT3 kinase dowmain. Patients with FUT3-ITD rautations appear to
have reduced overall survival {O8) with increased relapse rate (Kottaridis ef ¢f, Blood 98:
1752-9, 2001; Yanada ef o/, Levkemia 19; 1345-9, 2003},

Mutations in IDH1T and IDHZ are present in about 13% of newly diagnosed
patients. [DH1 mutations include substitutions R132H, R132X (X being any amino acid)
and RIOOQ/RIG4AV/FIOSL/RIISQ/II3OV and IDH2 mutavons melude substitutions
R140C and R172. IDHI/2 mudations are associaled with poorer prognosis, except that
IDH2M s agsociated with somewhat prolonged survival (Molenaar er ¢/, Biochim
Biophys Acta 1846: 326-41, 2014). IDHI/2 mutation frequency increases with disease

progression {(Molenaar et al., Biochim Biophys Acta 1846: 326-41, 2014).
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In some ¢mbodiraents described herein, and in some cmmbodiments of each and
every one of the numbered embodiments listed below, AML 1g associated with one or
more imiations 10 a fus-related tyrosine kinase 3 (FLT3), nucleophosruin (NPM1},
socitrate dehydrogenase 10T}, isocilrate debydrogenase 2 (JDH2), DNA {cytosine-53-
methyltransterase 3 {(ONMT3A), CCAAT/enhancer binding protein alpha (CEBPA}, U2
small muclear RNA auiliary factor I{UZAF 1), enbancer of zeste 2 polycomb repressive
complex 2 subunit (EZH2), structural maintenance of chromosomes 1A (SMC1A) and

stnictoral maintenance of chromosomes 3 (SMC3).

In some embodiments described herein, and i some embodiments of each and
every one of the nmumbered embodiments listed below, AML 1s associated with one or
more nwitations in fms-related tyrosine kinase 3 (FLT3).

In some embodinents described herein, and in some embodiments of cach and
every one of the mumbered embodiraents listed below, AML is associated with FLT3-1TD,

In some embodiments described herein, and in some embodiments of each and
every one of the mumbered embodiments listed below, AML is associated with one or
more motations in isocitrate dehiydrogenase 130T} or isocitrate dehydrogenase 2
(IDH2).

In some embodiments described herein, and in some embodiments of cach and
every one of the nambered embodiments listed below, AMLU 1s associated with mutations
RIZZH, R132X or RIOOQ/RIGAV/FIOBL/RIIBGYII30V in isocitrate dehydrogenase §
(IDH1).

In some embodiments described herein, and in some embodiments of each and
every one of the numbered embodiments listed below, AML ig associated with nwitations
R140CQ and R172 in isocitrate dehydrogenase 2 (IDH2).

In some embodiments described herein, and in some embodiments of each and

every ong of the numbered embodiments listed below, AML 1« AML with nwlitlineage

e

1

,
<o
=4

AML associated with multilineage dysplasia is acterized by dysplasia intwo

or more miyeloid cell tineage, and by at least 20% increased blasts in either the blood or
bote marrow.
In some embodiments described herein, and in some embodiments of each and
every one of the numbered embodiments listed below, AML 15 therapy-related AML.
Therapy-related AML is a result of prior chemotherapy and/or radiation therapy,

and may occur several years after exposure to the mutagenic agent. More than 90% of

]
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patients with therapy-related AML exhibit chromosomal abnorraalities, inchuding those of
chromosomes 5 and/or 7.

Chromosomal rearrangernents raay be identified using well-known methods, for
example fhiorescent in situ hybridization, karyotyping, Southern blot, or sequencing.

In some embodiments described herein, and in some enbodiments of each and
every one of the mumbered embodiments listed below, AML is undifferentiated AML
(MU0}, AML with nunimal maturation {M1), AML with matugration (M2}, acute
myelomonocytic leukemia (M4), acute monocytic leukemia (MS), acute erythroid
igukemia (M#6), acute megakaryoblastic leukenua (M7), acute basophilic leukemia, acute
panmyeclosis with fibrosis or myeloid sarcoma.

In some embodinents described herein, and in some embodiments of cach and
every one of the numbered embodiments listed below, AML is in remission.

AML in remission is typically defined as normocellular marrow with less than 5%
blasts, normal peripheral blood count with >100,000/mm’ platelets and >1,000/mm’
neutrophils.

In some embodiments described herein, and in some embodiments of cach and
every oue of the numbered embodiments listed below, AML iz relapsed or refractory.

In some embodiments described herein, and in some embodiments of cach and
every one of the nurnbered embodiments listed below, the patient having AML has be
treated with idarubicin, cytrabine or hydroxyurea.

In some embodiments described herein, and in some embodiments of each and
every one of the numbered embodiments listed below, AML 13 aduit AML.

In some embodiments described herein, and in some embodiments of each and
every one of the sumbered emmbodiments listed below, AML 18 pediatric AML.

In some embodiments described herein, and in some embodiments of each and

every one of the numbered erabodiments listed below, the anti-CD38 antibody
adrotoistered as a remission induction, post-remission of mawntenance therapy.,

Vanous qualitative and/or quantitative methods may be used fo deterirane if a
subject has relapsed, is resistant, has developed or 1s susceptible to developing a resistanc
o treatment with 2 drug or a therapeuotic. Symptoms that may be associated with relapse
and/or resistance include, for example, a decline or plateau of the well-bemg of the patient,
an increase in the size of a tumor or tumor burden, increase in the nurnber of cancer cells,
arrested or slowed decline in growth of & tumor or tumor cells, and/or the spread of
cancerous cells in the body from one location to other organs, tissues or cells. Re-

establishment or worsening of various symptoms associated with tumor may also be an
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sceptible to developing

veloped or is su

wdication thal a subject has relapsed or has de
drug of a therapentic. The symptoms associated with cancer way vary
h AML oz

resisiance to a drug
according 1o the type of cancer. For example, symptowms associaled wid
ess, feeling dizzy or cold, headaches, frequent nc:-scbleeds, EXCESS

wnclude weakness, tredne
bruising or bleeding guims
In some embodiments deseribed hierein, and 1n some embodiments of each and

d embodiments listed below, the anti-CD38 antibody 15

every one of the numbered

administered in combination with at least one additional therapeutic
AML may be treated with cytarabine (cytosine arabinoside, or ara~-C) and/or

A 114
antharcycline drugs such as doxorubicin, daunorubicin, davmomyem, idarubicin and
reat AML Include
®, 2-CdA),

mitoxanirone. Other chemotherapeutic drugs that may be used 1o treat .
Hydroxyurea (Hydrea®), Decitabine (Dacogen®), Cladribine {Leustatin®,

6}, 6-thioguanine (6-TG,
ay adron®}, methotrexate

Fhudarabine (Fludara®), Topotecan, Etoposide (V
i dexamethasone (Dec

Corticosteroid drugs, such as prednisoenc
(MTX), 6-mercaptopurine (6-MP) or Azacitidine (Vidazat
Other drugs that may be used to treat AML are all-trans-retinioi

). ATRA and arsenic

® and arsenic trioxide {ATO, Trisenox®).

¢ acid {ATRA},

tretinein, or Vesanoid
trioxide may be used {o treat acute promyelocytic leukemia
In some embediments, the anti-CD3R antibody is administered to a patient in

combination with cytarabine, daunorobiciw/davmomycin, idarubicin, mitoxantrone,

C mmation with ¢
hydroxyurea, decitabine, cladribine, fludarabine, topotecan, etoposide 6-thioguamine,

corticosteroid, preduisone, dexamethasone, methotrexate, 6-mercapiopuring or azacitidine
cin, and in some embodiments of sach and

In some embodiments described her
d embodiments listed below, the anti-CD38 antibody 18

very one of the numbere
tient in combination with decitabine
sach and

adminisicred to a pa
In some ¢mbodimaents deseribed hierein, and in some embodiments of o
s listed below, the anti-CTD38 antibody i

bered ernbodime

every one of the
droinsiered to a patient 1o combination with cyiarabine and doxorubicin
herein, and in some embodiments of each and
low, the subject has recetved or will

In some embodiments described
e numbered embodiments listed |

i1
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every ong of t
receive radiotherapy.

diotherapy may be external beam radiation, intensity

orm of radiosurgery mncloding Gamma Knife

e seeds, GliaSite

modulated radiation

therapy (IMRT), focused radiation, or an
101 {e.g. implanted radioactiv

yherknife, Linac, and interstitial radiation {

balloon), and/or with surgery
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Focused radiation maethods that yoay be used 1uclude stereotactic radiosurgery,
fractionaled stereotactic radiosurgery, and iniensity-modulated radiation therapy (dMRT).
{1 is apparent that stereotactic radiosurgery jovolves the precise delivery of radiation fo 2

turnorous tissue, for example, a brain tumor, while avoiding the surrounding non-
turnorous, normal tissee. The dosage of radiwation applied using stereotactic radiosurgery
may vary, typically from 1 Gy fo about 30 Gy, and may encompass intermediate ranges
meludmg, for example, from 1 10 5, 10, 15, 20, 25, up to 30 Gy in dose. Because of
noninvasive {xation devices, sterectactic radiation need not be delivered in a single
ireatment. The freatment plan may be reliably duplicated day-to-day, thereby allowing
muiltiple fractionated doses of radiation to be delivered. When used to treat a fumor over
iime, the radiosurgery is referred fo as “fractionated stereotactic radiosurgery” or FSR. In
conirasi, siereotactic radiosurgery refers to a one-session treatment. Fractionated
stereotactic radiosurgery may result 10 2 high therapeutic ratio, t.¢., a high rate of killing of
tumor cells and a low effect on normal tissue. The tumor and the normal lissue respond
differently to high single doses of radiation vs. mwlliple smaller doses of radiation. Single

L

large doses of radiation may kil more normal tissue than several smaller doses of radiation
may. Accordingly, multiple smaller doses of radiation can kill more tumor cells while
sparing normal tissue. The dosage of radiation applied using fractionated stereotactic
radiation may vary from range from 1 Gy fo about 50 Gy, and may encompass
miermediate ranges includmg, for example, from 110 5, 10, 15, 20, 25, 30, 40, up to 50 Gy
in hypofractionated doses. Intensity-modulated radiation therapy (IMRT} may also be
used. IMRET 1s an advanced mode of high-precision three-dimensional conformal radiation
therapy (3DCRT), which uses computer-controlled linear accelerators to deliver precise
radiation doses to a malignant tmor or specific areas within the tumor. In 3DCRT, the

o

profile of each radiation beam is shaped to fit the profile of the target from a beam!

s

72

oye
view {BEV) using a multileaf collumator (MLC}, therehy producing a number of beaxos,
IMRT allows the radiation dose to conform more precisely lo the three-dimensional (3-T3)
shape of the tumor by odulating the wtensity of the radiation bearn in multiple soall
volumes. Accordingly, IMRT allows higher radiation doses to be focused to regions
within the tumor while mininiizing the dose to surrounding normal critical strocture
IMRT improves the ability (o conform the treatment volame to concave tumor shapes, for
example, when the tumor is wrapped around a vulnerable structare, such as the spinal cord

or a major organ or blood vessel.

]
[o7a]



WO 2016/089960 PCT/US2015/063371

In some ¢mbodiraents described herein, and in some cmmbodiments of each and

every onc of the numbered embodiments listed below, the subject s undergoing

In some embodiments of the invention described herein, and in some
embodiments of each and every one of the numbered embodiments listed below, the
HSCT i1s allogeneie, autologous or synegeneic, i.e. the donor is 2 twin. Autologous HSCT
comprises the extraction of HSC from the subject and freezing of the harvested HSC.

After myeloablation, the subject's stored HSC are transplanted nto the subject. Allogeneic
HSCT involves HSC obtained from an allogeneic HSC donor who has an HLA type that
matches the subject.

"Hematopoictic stera cell transplantation” is the transplantation of blood sten cells
derived from the bone marrow (in this case known as bone marow iransplantation), blood
(such as peripheral blood and vwmbilical cord blond), or amwiotic fhud.

“Undergoing hemalopoielic stern cell transplaniation” means that the patient did
already receive, 18 receiving ot will receive H3CT.

In some emnbodiments of the invention deseribed herein, and 1n some
embodiments of each and every one of the nurmbered embodiments histed below, the
patient has completed chemotherapy and/or radiation therapy prior o HSCT.

Patientls may be treated with chemotherapy and/or radiation therapy prior to HSCT
(so-called pre-transplant preparation) to eradicate some or all of the patient’s
hematopoietic cells prior to transplant. The patient may also be treated with
mumunosuppressants in case of allogeneic HSCT. An exemplary pre-transplant

o

preparation t’nci'apy 15 high-dose muelphalan (see for example Skinner ¢f /., A Intern
Med 140:85-93, 2004; Gertz ef o/, Bone Marrow Transplant 34; 1025-31, 2004; Periotti ef

., Hacmatologica 91:1633-43, 2006). The radiation therapy that may be eoployed
pre-transplant treatment may be carried out according to comnmonly known protocaols in
this field. Radiation therapy may also be provided sirmaultancously, sequentially or
separately with the anti-CD38 antibody.

In some embodiments described herein, and in some embodiments of each and
every one of the numbered enibodiments listed below, the subject having AMLU is
homozygous for phenyvlalanioe at position 158 of CDN 6 (FeyRIa-158F/F genotype} or
heterozygous for valine and pheynylalanine at position 158 of CD16 (FoyRIHa-158F/V
genotype). €16 1s also known as the Fe gamma receptor Hla (FoyRilla) or the low

affoity rmmunoglobulin garama Fe region receptor [-A isoform. Valine/phenylalanine
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(V/F} polymorphism at FoyRIila protein residue position 158 has been shown fo affect
FoyRIEa affinity to homan 1gG. Receptor with FeyRITa-158F/F or FoyRIHa-158F/V
polymorphisms demonstrates reduced Fe engagement and therefore reduced ADCC when
compared to the FoyRHTa-158V/V. The lack of or low amount of Bicose on human N-
linked oligosaccharides improves the ability of the antibodies to induce ADCC due to
mmproved binding of the antibodies to human FeyRlla (CD16) (Shields ef ¢/, T Biol Chem
277:26733-40, 2062}, Patients can be analyzed for their FeyRUla polymorphism using
routine methods.

The invention also provides for the method of treating a subject having AML,
comprising adnunistering o a patient in need thereof an anti-CD33% antibody that binds to
the region SKRNIQFSCKNIYR (SEQ 1D NG: 2) and the region EKVOQTLEAWVIHGG
(SEGQ 1D NO: 3) of human CD35 (SEQ ID NO: 1), wherein the subject is homozygous for
phenylalanine at position 158 of CI216 or heterozyzous for valine and pheynyialanine at
position 158 of CD16.

The invention also provides an andi-CD38 antibody for use in treating a subject
having AML, wheretn the subject has a mustation in fns-related tyrosine kinase 3 (FLT3}.

The invention also provides an andi-CD38 antibody for use in treating a subject
having AML, wheremn the subject has a FLT3-1TD mutation.

The mmvention also provides an anti-CD38 antibody for use in treating 3 subject
having AML, wherein the subject has a mutation in isoctirate dehydrogenase 2 (IDHZ}

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML, wherein the sutbject has a R140( mutation in isocitrate dehydrogenase 2
(IDH2Z).

The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML, wherein the subject has a mutation in DNA (cytosine-3)-methyltransferase 3
(DNMT3A).

The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML, whercin the subject has 2 R882H mutation in DNA {cytosine-5)-
methyliransferase 3 (DNMT3A).

The invention alse provides an anti-CD38 antibody for use 1n treating a subject
having AML in combination with 3 second therapeutic agent, wherein the subject has a

mniation m fns-related tyrosine kinase 3 (FLT3)

36
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The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML in corabination with a second therapeutic agent, wherein the subject has a
FLT3-TTD mutation,

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML in combination with 3 second therapeutic agent, wherein the subject has a
mniation 10 isocitrate dehydrogenase 2 (FDH2).

The mvention also provides an anti-C38 antibody for use in treating a subject
having AML in combination with a second therapeutic agent, wherein the subject has a
R1400 mutation in isocitrate dehiydrogenase 2 (1DH2).

The mvention also provides an anti-C38 antibody for use in treating a subject
baving AML in combination with a second therapeutic agent, wherein the subject bas a
mutation it DNA {cytosine-5)-methyliransterase 3 (DNMT3A).

The wvention also provides an anti-CPD38 antibody for use in {reating a subject
having AML 10 combination with a second therapeutic agent, wherein the subject bas a
RE82ZH muuiation in DNA (cyiosine-5)-methylivansferase 3 (DNMT3A).

The wnvention also provides an anti-CD38 antibody for use in treating 3 subject
having AML 1n combination with dacogen, wherein the sabject has a mutation in fins-
related tyrosine kinase 3 (FLT3)

The wnvention also provides an anti-CD38 antibody for use in treating 3 subject
having AML in combination with dacogen, wherein the sabject has a FLT3-ITD mutation.

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML in combmation with dacogen, wherein the subject has a mutation in isocitrate
dehydrogenase 2 (IDH?2).

The invention also provides an anti-CD38 antibody for use in treating a subjec

having AML in combination with dacogen, wherein the subject has a R1400Q mutation in
ocifrate debydrogenase 2 (IDH2).

The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML in corabination with dacogen, wheretn the subject has a mutation 1n DNA
{cviosine-5)-methyliransferase 3 (DNMT3A).

The invention also provides an anti-CD38 antibody for use in treating a subject
having AMU in combination with dacogen, wherein the subject has a R882H mutation in
DINA (cytosine-3)-methylransferase 3 (DNMT3A).

The mvention also provides an anti-C38 antibody for use in treating & subject
having AML in combination with cytrabme, wherein the subject has a rmmitation in fms-

related tyrosine kinase 3 (FLT3)
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The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML in corabination with cytrabine, wherein the subject has a FLT3-ITD
rouation

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML in combination with cytrabine, wherein the subject has 4 rmitation 1
socitrate dehydrogenase 2 (IDH2).

The mvention also provides an anti-C38 antibody for use in treating a subject

5

having AML in combination with cytrabine, wherein the subject has a R1400 mutation i
isocitrate dehydrogenase 2 (IDH2).

The mvention also provides an anti-C38 antibody for use in treating a subject

Jo—

i1
}

baving AML m combination with cytrabine, wherein the subject has a nustation in DNA

osine-5)-methyliransferase 3 (DNMT3A).

-

The wvention alse provides an anti-CD38 antibody for use in {reating a subject
having AML @ combination with cyirabine, wherein the subject hag 2 R8RZH mutation in
DMA {(cytosing-S)-methyliransforase 3 (DNMT3A}.

The wnvention also provides an anti-CD38 antibody for use in treating 3 subject
having AML 1 combination with doxorubicin, wherein the sabject has a mutation in fins-
related tyrosine kinase 3 (FLT3)

The wnvention also provides an anti-CD38 antibody for use in treating 3 subject
having AML i combination with doxorabicin, wherein the subject has a FLT3-[TD
mutation.

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML in combination with doxorubicin, wherein the subject has a mutation in
socitrate debydrogenase 2 (IDH2).

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML in combination with doxorgbicin, wherein the subject has a R1400Q qutation
W isocitrate dehydrogenase 2 (IDH2).

The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML in combination with doxorubicin, wherein the subject has a rmuation 1n BNA
{cviosine-5)-methyliransferase 3 (DNMT3A).

The invention also provides an anti-CD38 antibody for use in treating a subject
having AMLU in combination with doxorubicin, wherein the subject has a R882H mutation

n PNA (eyvtosine-5)-methyltransferase 3 (DNMT3A).
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The invention also provides an anti-CD38 antibody for use 1o treating a subject
having AML in corabination with cytrabine and doxorubicin, wherein the subject has 2
routation o fos-relaied tyrosine kinase 3 (FLT3)

The invention also provides an anti-CD38 antibody for use in treating a subject
having AML in combination with cytrabine and doxorubicin, wherein the subject has 3
FLT3TD mutation,

The mvention also provides an anti-C38 antibody for use in treating a subject
having AML in combination with cytrabme and doxorubicin, wherein the subject has a
mnitation i isocitrate dehydrogenase 2 (IDH2).

The mvention also provides an anti-C38 antibody for use in treating a subject
having AML in combination with ¢ytrabine and doxorgbicin, wherein the subject has a

1400 moutation in isocitrate delydrogenase 2 (IDH2).
The wvention also provides an anti-CPD38 antibody for use in {reating a subject
aving AML 10 combination with cytrabin i doxorgbicin, wherein the subject has a

mutation in DNA {cytosine-5)-methyltransferase 3 (DNMT3A).

The wvention also provides an anti-CD38 antibody for use in treating 3 subjee
having AML 1 combination with cytrabine and doxorubicin, wherein the subject has a
R#82H muation in DNA (cytosine-5)-methyliransferase 3 (DNMT3A).

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 4 and the VL of SEQ 1D NO: 5 for use in treating a subject having AMLE, wherein the
subject has a mutation in fms-related tyrosine kinase 3 (FLT3).

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 4 and the VL of SEQ ID NO: 5 for use in treating a subject having AME, wherein the
subject has a FLT3-ITD muiation.

The invention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ ID NO: § for use 10 treating a subject having AML, wherein the
subject hias a roulation 1 isocitrate dehydrogenase 2 (IDH2)

The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 4 and the VL of SEQ D NO: S for gse 1o freating a subject having AML, wherein the
subject has a R1400) mutation in socitrate dehydrogenase 2 (JDH2).

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 4 and the VL of SEQ D NO: S for gse 1o freating a subject having AML, wherein the

subject has a muitation in DNA {cytosine-5)-methyltransferase 3 (DNMT3A).
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The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 4 and the VL of SEQ ID NO: § for use 10 treating a subject having AML, wherein the
subject has a R882H wwtation in DNA (cytosine-5)-methyltransferase 3 (DNMT3A).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with a second therapeutic agent, wherein the subject has a mutation 1 fins-
related tyrosine kinase 3 {FLT3).

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in
combination with a second therapeutic agent, wherein the subject has a FLT3-ITD
mtation.

The ivention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NG: 4 and the VL of SEQ 1D NO: 5 for use in freating a subject having AML in
combination with a second therapentic agent, wherein the subject has a mutation in
isncitrate dehydrogenase 2 (FDH2).

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
N 4 and the VL of SEQ 1D NO: 5 for use in {reating a subject having AML in
combination with a sccond therapeutic ageni, wherein the subject has a R140Q mmuation i
socitrate dehydrogenase 2 (IDH2Y

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
N0 4 and the VL of SEQ 1D NO: 5 for use in treating a subject baving AME in
combination with a second therapeutic agent, wherein the subject has a mutation in DNA
(cviosine-Sy-methyliransierase 3 (DNMT3A )

The invention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ ID NO: 5 for use in treating a subject having AML 1o
corabination with a second therapeuiic agent, wherein the subject has a R882H pwtation in
DNA {cytosine-3)-methylransferase 3 (DNMT3A).

The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with dacogen, wherein the subiect has @ mutation in fms-related tyrosing
kinase 3 (FLT31

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in

combination with dacogen, whereim the subject has a FLT3-ITD mutation.
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The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 4 and the VL of SEQ ID NO: § for use 10 treating a subject having AML 1o
corabination with dacogen, wherein the subject has a wutation in isocitrate dehydrogenase
2 (IDH2).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with dacogen, wherein the subject has a R1400) mutation in isocitrate
dehydrogenase 2 ({DH2).

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in
combination with dacogen, wherein the subject has 2 mutation in DNA {(cytosime-3}-
methyltransferase 3 (DNMT3A).

The wvention also provides an anti-CP38 aptibody comprising the VH of SEQ ID
NG: 4 and the VL of SEQ 1D NO: 5 for use in freating a subject having AML in
combination with dacogen, wherein the subject has a R882H wutation w DMNA {(cytosine-
Symethyltransferase 3 (DNMT3A).

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
N 4 and the VL of SEQ 1D NO: 5 for use in {reating a3 subject having AML in
combination with cytrabine, wherein the subject has 2 mutation in fms-related tyrosine
kinase 3 (FLT3).

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
N0 4 and the VL of SEQ 1D NO: 5 for use in treating a subject baving AME in
comnbination with cytrabine, wherein the subject has a FLT3-1TD muiation.

The invention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ ID NO: 5 for use in treating a subject having AML 1o
corabination with cytrabine, wherein the subject has a mutation in isocitrate
dehydrogenase 2 (DH2).

The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with cytrabine, wherein the subject has a R140¢ mutation in socitrate
dehydrogenase 2 (IDH2).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in
combination with cytrabine, wherein the subject has a mutation in DNA {cytosine-5)-

methyliransferase 3 (DNMT3A).
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The invention also provides an anti-CD38 antibody coroprising the VH of SEQ 1D
NO: 4 and the VL of SEQ ID NO: § for use 10 treating a subject having AML 1o
corabination with cytrabine, wherein the subject has a R882H mutation in DNA {cytosine-
Sy-methyltransferase 3 (DNMT3A)

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with doxorubicin, wherein the subject has a muttation m fms-related tyrosine
kinase 3 (FLT3).

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in
combination with doxorubicin, wherein the subject bas a FLT3-1TD mutation.

The ivention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NG: 4 and the VL of SEQ 1D NO: 5 for use in freating a subject having AML in
combination with doxorubicin, wherein the subject has a pwtation in isocifrate
debydrogenase 2 JDH2).

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
N 4 and the VL of SEQ 1D NO: 5 for use in {reating a3 subject having AML in
combination with doxorubicin, wherein the subject has a R140Q mutation 1o isociirate
dehydrogenase 2 {DH2).

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
N0 4 and the VL of SEQ 1D NO: 5 for use in treating a subject baving AME in
combination with doxorubicin, wherein the subject has a mutation in DNA {cylosine-5)-
methyliransferase 3 (DNMT3A}.

The invention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ ID NO: 5 for use in treating a subject having AML 1o
corabination with doxorgbicin, wheretn the subject has a R882H nwtation in DNA
{cviosine-Sy-methyliransterase 3 (BINMT3A).

The invention also provides an anti-CD38 antibody coroprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with cytrabine and doxerubicin, wherein the subject has a2 mutation m fus-
related tyrosine kinase 3 (FLT3).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in
combination with cytrabine and doxorubicin, wherein the subject has a FLT3-ITD

mtation.
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The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 4 and the VL of SEQ ID NO: § for use 10 treating a subject having AML 1o
corabination with cytrabine and doxorbictn, wherein the subject has 2 rautation in
socitrate dehydrogenase 2 (IDH2).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: § for gse 1o {reating a subject having AML 1n
combination with cytrabine and doxorubicin, wherein the subject has a R140Q mutation in
isocitrate dehydrogenase 2 (IDH2).

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 4 and the VL of SEQ D NO: S for gse in freating a subject having AML in
combination with cyirabine and doxorubicin, wherein the subject has a mutation in DNA
{cytosine-5-methyltransferase 3 (DNMT3A).

The wvention also provides an anti-CP38 aptibody comprising the VH of SEQ ID
NG: 4 and the VL of SEQ 1D NO: 5 for use in freating a subject having AML in
combination with cytrabine and doxorubicin, wherein the subject has a R882H mustation in
DHNA {(cytosine-S)-methylransferase 3 (DNMT3A}L

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 15 and the VL of SEQ [DNO: 16 for use in treating a subject having AML, wheremn
the subject has a mutation 1 fins-related tyrosine kinase 3 (FLT3}.

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NG 15 and the VL of SEQ D NO: 16 for use n treating a subject having AML, wherein
the subject has a FLT3-ITD mutation.

The invention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 15 and the VL of SEQ ID NO: 16 for use in treating a subject having AML, wherein
the subject has a rouiation in isocitrate debydrogenase 2 (IDH2).

The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 15 and the VL of SEQ 1D NG: 16 for use 1 treating a subject baving AML, wherein
the subject has a2 R140Q mutation in isocitrate dehydrogenase 2 (IDHZ).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 15 and the VE of SEQ IDNNO: 16 for use 1 treating a subject baving AML, wherein
the subiect has 3 mutation in DNA (cytosine-5)-methylivansferase 3 (DNMT3A).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 15 and the VL of SEGQ 1D NGO: 16 for use mn treating a subject having AML, wherein

the subject has a R882ZH mutation in DNA {(cytosine-5)-methyltranaferase 3 (DNMT3A).

[¥e)
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The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 17 and the VL of SEQ D NG: 18 for use 1 treating a subject baving AML, wherein
the subject has a rautation in fus-related tyrosine kinase 3 (FLT3).

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 17 and the VE of SEGQ I NO: 18 for use 1 treating a subject baving AML, wherein
the subiect has 3 FLT3-ITD mutation.

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 17 and the VL of SEGQ 1D NG: 18 for use mn treating a subject having AML, wherein
the subject has a mutation in isociirate dehydrogenase 2 (IDHZ).

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 17 and the VL of SEQ 1D NO: 18 for use in treating a subject having AML, wherein
ihe subject has a R140Q mutation in isocitrate debydrogenase 2 (IDH2).

The wvention also provides an anti-CP38 aptibody comprising the VH of SEQ ID
NG: 17 and the VL of 3EGQ ID NO: 18 for use in trealing a subject having AML, wherein
the subject has a unatation i DNA {cytosine-5)-methyhransferase 3 (DNMT3A)

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 17 and the VL of SEQ [D NO: 18 for use in treating a subject having AML, wheremn
the subject has a RE§2H mutation in DNA (cytosine-3 b-methy Hransferase 3 (DNMT3A).

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 19 and the VL of SEQ D NO: 20 for use n treating a subject having AML, wherein
the subject has a mutation in fins-related tyrosine kinase 3 (FLT3).

The invention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 19 and the VL of SEQ ID NO: 20 for use in treating a subject having AML, wherein
the subject has a FLT3-1TD nutation.

The invention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 19 and the VL of SEQ D NG: 20 for use 1 treating a subject baving AML, wherein
the subject has a rutation in socitrate dehydrogenase 2 (IDH2).

The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 19 and the VE of SEGQ I NOG: 20 for use 1 treating a subject baving AML, wherein
the subiect has 3 R140Q mutation in isocitrate dehydrogenase 2 (IDHZ}

The invention alse provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 19 and the VE of SEGQ ID NG: 20 for use 1 treating a subject baving AML, wherein

the subject has a mutation in DNA (cytosine-5)-methylivansferase 3 (DNMT3A).
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The invention also provides an anti-CD38 antibody coraprising the VH of SEQ ID
NO: 19 and the VL of SEQ D NG: 20 for use 1 treating a subject baving AML, wherein
the subject has 2 R882H mutation in DNA {cytosine-5)-methyltransterase 3 (DNMT3A).

The invention also provides an anti-CD38 antibody comprising the VH of SEG ID
NO: 21 and the VE of SEQ IDNNO: 22 for use 1 treating a subject baving AML, wherein
the subiect has 3 mutation in fus-related tyrosine kinase 3 (FLT3).

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 21 and the VL of SEQ 1D NG: 22 for use n treating a subject having AML, wherein
the subject has a FLT3-ITD mutation.

The mvention also provides an anti-CD38 antibody comprising the VH of SEQ 1D
NO: 21 and the VL of SEQ ID NO: 22 for use in treating a subject having AML, wherein

the subject has a mutation in isoctirate dehydrogenase 2 (TDH2).

The wvention also provides an anti-CP38 aptibody comprising the VH of SEQ ID
NG: 21 and the VL of 3EGQ ID NO: 22 for use in trealing a subject having AML, wherein

the subject bas a R140Q mutation in 1socitrate debydrogenase 2 (IDH2).

The wnvention also provides an anti-CD38 antibody comprising the VH of SEQ ID
NO: 21 and the VL of SEQ ID NO: 22 for use in treating a subject having AML, wherein
the subject has a mutation in DNA {cytosine-5)-methyliransferase 3 (DNMT3A}L

The wvention also provides an anti-CD38 antibody comprising the VH of SEQ ID

NO: 21 and the VL of SEQ ID NO: 22 for use in treating a subject having AML, wherein

-

the subject has a RE82H mutation in DNA {(cytosine-5)-methytransferase 3 (DNMT3A).

Adminisivation/ Pharmaceatical Compositions

In the methods of the invention described herein, and in some embodiments of
each and every one of the mumbered embodiments listed below, the anti-CD38 antibodies
may be provided 1n suitable pharmaceutical compositions comprising the anti-CD38
antibody and 3 pharmaceutically acceptable carrier. The carrier may be diluent, adjuvant,
excipient, or vehicle with which the anti-CID38 antibody 1s administered. Such vehicles
may be liguids, such as water and oils, including those of petrolewim, animal, vegetable or
syuthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. For
example, 0.4% saline and 0.3% glycine can be used. These solutions are sterile and
generally free of ]"ioﬂl(‘u]utw matter. They may be sterilized by conventional, well-known
sterilization techniques {e.g., filtration). The compositions pay contain pharmaceuticaily

coeptable auxiliary substances as required to approximate physiological conditions such
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as pH adjusting and buffering agents, stabilizing, thickening, lubricating and coloring

b

V]
b

gents, ete. The concentration of the molecules or antibodies of the invention in such

5o

sharmaceutical forowlation may vary widely, i.e., fromess than about 0.5%, usually to at

=

igast about 1% to as much as 15 or 20% by weight and will be selected primarily based on
required dose, thid volumes, viscosities, etc., according to the particular mode of
admumsiration selected. Suitable vehicles and formulations, inclusive of other human
proteins, €.g., human serum albumin, are described, for example, in e.g. Remington: The
Science and Practice of Pharmacy, 217 Edition, Troy, D.B. ed., Lipincott Williams and
Williins, Philadelphia, PA 2006, Part 5, Pharmaceutical Manufacturing pp 691-1092, see
especially pp. 958-989.

The mode of administration of the anti-CD38 antibody in the methods of the
mvention described herein, and in some embodiments of each and every one of the
mimbered embodiments listed below, may be any suitable route such as parenteral
administration, ¢.g., mdradermal, intrarouscular, jnteaperitoneal, intravenous or
subcutaneous, pulmonary, fransraucosal (oral, intranasal, intravaginal, rectal} or other

5 .
H
i

means appreciated by the skilled artisan, as well known in the art.

The anti-CD38 antibody in the methods of the invention described herein, and in

P
H
i

some embodiments of each and every one of the numbered embodiments listed below,
may be administered to a patient by any suitable route, for example parentally by
intravenous (2.v.) infusion or bolug injection, intramuscularly or subcutaneously or
ntraperitoneally. 7. infusion may be given over for example 15, 30, 60, 90, 120, 180, or
240 minutes, or from 1, 2,3, 4,5, 6,7, 8,9, 10, 11 or 12 hours.

The dose given to a patient having AML is sufficient to alleviate or at Jeast
partiaily arrest the disease being treated (“therapeutically effective amount”) and may be

sometimes 0.005 mg to about 100 mg/kg, c.z. about .03 mg to about 30 mg/kg or about 5

mg to about 25 1 about 4 mg/kg, abowt 8 mg/kg, about 16 mg/ke or about 24
mg/ke, or forexample about 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 mg/kg, but may even higher, for
xampie about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 40, 50, 60, 70, 80, 90 or 100

mg/ke.
A fixed unit dose may also be given, for exaraple, 50, 100, 200, 500 or 1000 mg,
or the dose may be based on the patient’s surface area, e.g., 560, 400, 300, 250, 200, or 160
mg/ﬁﬁ Usually between 1 and 8 doses, {e.g., 1, 2, 3, 4, 5, 6, 7 or B) may be administered
totreat AML, but ©, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or more doses may be given.
The administration of the anti-CD33 antibody in the methods of the invention

deseribed herein, and in some embodiments of each and every one of the numbered
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embodiuments histed below, may be repealed after one day, two days, three days, four days,
five days, six davs, one week, twio weeks, three weeks, one month, five weeks, six weeks,
seven weeks, two months, three months, four months, fve months, six months or longer
Repeated courses of treatment are also possible, as is chronic administration. The repeated
adristration may be at the same dose or at a different dose. For example, the anti-CD38
antibody i the methods of the invention may be adnumstered at 8 mg/kg or at 16 mg/kg at
weekly interval for 8 weeks, followed by administration at 8 mg/kg or at 16 mg/kg every
two weeks for an additional 16 weeks, followed by administration at 8 mg/kg orat 16
mg/kg every four weeks by intravenous infusion.

The anti-CD33 antibodies may be administered in the methods of the invention
described herein, and in some embodiments of each and every one of the numbered
erabodiments listed below, by maintenance therapy, such as, e.g., once a week for a period
of & months or more.

For example, anii-CD38 antibodies 1u the methods of the invention described

herein, and W some embodiments of cach and every one of the numbered embodiments
fisted below, may be provided as a daily dosage 1 an amount of about 0.1-100 mg/ke,
suchas 05,09, 1.0, 1.3, 1.5,2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, i6, 17, 18, 19, 20,
21,22,723,24,23,26,27, 28,29, 30, 40, 45, 50, 60, 70, 80, 90 or 100 mg/kg, per day, on
atleastoneof day 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13,14, 15,16, 17, 18, 19, 20, 21, 22,
23,24,25,26,27, 28,29, 30, 31,32, 33, 34, 35, 36, 37, 38, 39, or 40, or alternatively, at
leastone of week 1,2,3,4,5,6,7, 8 9 10, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20 after
mitiation of treatment, or any combination thercof, using single or divided doses of every
24,12, 8, 6, 4, or 2 hours, or any combination thercof,

Anii-CD38 antibodies in the methods of the invention described herein, and in

~
£
H

some embodiments of cach and every one of the numbered embodiments listed below,

may also be administered prophylactically wn order o veduce the visk of developing cancer,
delay the onset of the cccurrence of an event 1o cancer progression, and/or reduce the risk
of recurrence when a cancer is in remission. This may be especially useful in patienis
wherein i is difficeli to locate a tumor that is known to be present due to other biological
factors,

The anti-CD33 antibody in the methods of the invention described herein, and in
some embodiments of each and every one of the nunbered embodiments histed below,
may be lyophilized for storage and reconstitited n a suitable carrier prior to use. This
technigue has been shown 1o be effective with conventional protein preparations and well

known lyophilization and reconstitution techniques can be employed.
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The anii-CD38 antibody in the methods of the invention described herein, and in
some embodinnents of each and every one of the nurabered embadiments hsted helow,
may be administered 10 combination with all-iraus retinoic acid (ATRA).

ATRA may be provided as a dosage of 45 mg/m/day PO or 25 mg/m¥day PO.

The anii-CD33 antibody in the methods of the invention described herein, and in
some embodiments of each and every one of the nunbered embodiments histed below,
may be administered in combination with dacogen.

Dacogen may be administered for a minimum of 4 cycles repeated every 6 weeks
at 15 mg/m” iv. over 3 hours repeated every % hours for 3 days. Alternatively, dacogen
nay be administered 20 mg/m’ /v, over 1 hour repeated daily for 5 days, and the cycle
repeated every 4 weeks.

The anti-CD38 antibody in the methods of the invention described herein, and in
some embodumenis of each and every one of the numbered embodinments listed below,
may be adminisicred in corabination with ¢ytrabine and doxorubicio

Cytarabine may be administered 2 to 3 g/m’ /v, over 1-3 hours every twelve hours
for up to 12 doses.

Doxorubicin may be administered 40 to 60 mg/m’ v, every 21 1o 28 days, or 60 to
7S mg/m? v, once every 21 days.

Anti-CI¥38 antibody may be administered together with any form of radiation
therapy including external beam radiation, intensity modulated radiation therapy (IMRT)
and any form of radiosurgery including Gamma Knife, Cyberkuife, Linac, and interstitial

radiation {e.g. implanted radicactive seeds, (GliaSite balloon), and/or with surgery

While having described the movention i general terms, the embodiments of the

mvention will be further disclosed n the following examplces that should not be construed

1

as Juniting the scope of the clatms.
Further embodiments of the invention

Set out below are certain {urther embodiments of the rvention according to the
disclosures elsewhere herein. Features from embodiments of the invention set out ahove
described as relating to the invention disclosed herein also relate to each and every one of

these further numbered embodiments,

1. Ananti-CD38 antibody for use in treating a subject having acute myeloid

leukemia (AML).
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rag AML, 10 combination

2. Anaunti-CD38 antibody for use i tre
with a second therapeutic agent, wherein the second therapeutic agent
a. is optionally cylarabine, daunorubicin, idarubicin, mitoxantrone,
hydroxyurea, decitabine, cladribine, fludarabine, topotecan, etoposide 6-
thioguanine, corticosteroid, predmsone, dexamethasone, methotrexate, 6-
mercaptopurine, azaciiding, arsenic trioxide or all-trang retineic acid;
and/or
b. increases surface expression of CD38.
3. A combination of an anti-CD38 antibody and all-trans retinoic acid for use in
freating a subject having AML.

4. A combination of an anti-CD38 antibody and decitabine for use in treating

subject having AML.

5. A combination of an anti-ChI38 antibody and cytarabine and/or doxorubicin for
use 10 treating a subject baving AML.

6. The anti-CD38 antibody for use according 1o embodiruent 1 or 2, or the
combination according to embodiment 3-5, wherein the anti-CD338 antibody
competes for binding to CD38 with an antibody comprising a heavy chain vanable
region {VH) of SEQ ID NO: 4 and « light chain variable region (VL} of SEQ ID
NG: 5.

¥.  The anti-CD38 antibody for use according to embodiment 1, 2 or 6, or the
combination according o embodiment 3-6, wherein the anti-CD38 antibody

mduces killing of AML cells that express CID38 by apoptosis.

o

&. The anti-CD38 antibody for use according to embodinment 1, 2, 6 or 7 or the
combination according fo embodiment 3-7, wherein the anti-CD38 antibody binds
to the region SKRNIQFSCKNIYR (SEQ 1D NG 2) and the region
EKVQTLEAWVIHGG (SEQ D NO: 3) of huruan CD38 (SEQ ID NO: 1).

8. The anii-CD38 antibody for use according to embodunent 1, 2, 6-8, or the

3, wherein the anti-CD38 antibady:

"I

cornbination according o embodinaent 3-8
a. isof TgGl, 1gG2, 1eG3 or Ig(G4 isotype;
b. has a blantennary glycan structure with fucose content of about 50%,
40%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 14%, 13%, 12%, 11% 10%,
9%, 8%, %, 6%, 3%, 4%, 3%, 2%, 1% or 0%; or
¢. comprise a substitution in the antibody Fe at anuno acid positions 256,
290, 298,312, 356, 330, 333, 334, 360, 378 or 430, when residue

numbering according to the EU index.
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ni-CD38 antibody for use according to embodument 1, 2, 6-9, or the

cornbination according o embodinent 3-9, wherein the anti-CD38 antibody

CoTnprises

a.

&

jo N

£

the heavy chain complementarity determining regions (HCDR} 1

{(HCDRD), 2 (HCDR2)Y and 3 (HCDR3) sequences of SEQ I NGs: 6, 7

and 8, respectively;

the light chain complementarity deternuning regions (LCDR) 1 (LCDR1),
2 {LCDR2) and 3 (LCDR3) sequences of SEQ ID NOs: 8, 10 and 11,

respectively;

HCDRI, HCDRZ, HCDR3, LCDRI, LCDR2 and LCDR3 sequences of

SEQIDNOs: 6,7, 8,9, 10 and 11, respectively;

the heavy chain variable region (VH) of SEQ 1B NO: 4 and the light chain

variable region (VL) of SEQ ID NO: 5;

a heavy chain comprising an amino acid sequence that is 95%, 96%, 97%,

8% or 99% identical 1o that of SEQ 1D NO: 12 and a light chain

conmprising an amino acid seguence that 18 93%, 96%, 97%, 98% or 99%

wdentical to that of SEQ IR NG 13 or

the heavy chain of SEQ ID NO: 12 and the hight chain of SEGQ I NG 13,

11, The anti-CD38 antibody for ose according to embodiment 1, 2, 6-16, or the

combination according to embodiment 3-10, wherein AML with at least one

genetic abnormality, AML with multilineage dysplasia, therapy-related AML,

upndifferentiated AML, AML with minimal maturation, AML with maturation,

acute myclomonocytic leukenua, acute monocytic leukemia, acute erythroid

leukemia,

acute megakaryoblastic leukemia, acuie basophilic leukemia, acute

panmyelosis with fibrosis or myeloid sarcoma.

12. Thea

ni-CD38 antibody for use according to embodiment 1, 2, 6-11, or the

combination according to embodiment 3-11, wherein the anti-CD38 antibody is

adminisiered as a reruission induction, post-remdssion or maintenance therapy.

13. The ant-CD338 antibody for use according to erabodiment 1, 2, 6-12, or the

combination according to embodiment 3-12, wherein the at least one genetic

abrniorrality 18 a translocation between chromosornes 8 and 21, a translocation or

an inversion in chromosoie 16, a ranslocation between chromosomes 15 and 17,

changes in chromosome 11, or mutation in fms-related tyrosine kinase 3 {(FLT3),

nucleophosmin (NPM 1), isocitrate dehydrogenase [{IDH1), isocitrate

dehydrogenase 2 (IDH2), DNA {cyiosine-5)-methyliransferase 3 (DNMT3A),
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CCAAT/enhancer binding proteim alpba (CEBPA), U2 small nuclear RNA
auxiliary factor {UZ2AF1), eshancer of zeste 2 polycomb repressive commplex 2
subunit (EZH2), structural maintenance of chromosomes LA {(SMCIA) or
structoral maintenance of chromosomes 3 (SMC3}.

14, The ant-CD338 auntibody for use according to erabodiment 1, 2, 6-13, or the
combination according io embodiment 3-13, wherein the at least one genetic
abnormality is a translocation 1(8; 21}g22; 22}, an mversion imv{16)}{p13; 22}, a
transiocation 1{16; 16}p13; g22), a ranslocation {15; 17¥q22; g12), a mutation
FLT3ITD, mutations R132H or RIGOG/RIGAV/FIORL/RIISG/II30V in IDHT or
mutations R1400Q or R172 in iDHZ,

15, The anti-CD38 antibody for use according to embodiment 1, 2, 6-14, or the
combination according to embodiment 3-14, wherem the anti-CD38 antibody and
the at least one therapeutic agent are adwinistered simultancously, sequentially or
separately.

168, The anti-CD¥38 antibody for use according 1o embodiment 1, 2, 6-15, or the
combination according to embodiment 3-15, wheren

a. the sobject 1z further treated or has been treated with radiotherapy; or

b, the subject has received hematopoictic ster cell transplantation,

Examples

Example 1. Efficacy of daratumumab in AMLE cell ines

everal AML cell lines were used to evaluate surface expression of CD38 and
possible efficacy of daratunwmab in inducing AML cell kiliing. Expression of
coraplement inhibitory proteins {CIP) CD46, CD35 and CD5Y in the AML cell lines was

assessed to evaluate possible correlation between expression of CIP and CDC.

Methods:
ADCC

In vitro ADCC assays were performed using AML tumor cell hines and Peripheral
Blood Monomiclear Cells {FBMC) as effector cells at a ratio of 50:1, One hundred  pl of
target (tumor) cells { 1x107 cells) were added to wells of 96-well U-bottom plates. An
additional 100 ul was added with or without antibody, and the plates were incubated for 30
minites at room temperature (RT) before adding effector cells (PBMC). Seventy five pl

of PBMCs at concentration 6.66x10° cells/ml was added to the wells of the plates, and the
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plates were incubated at 37°C for 6 hours. Plates were centrifuged at 250 g for 4 minutes,
30 ul of supernatant remnoved per well and cell lysis was measured using the CellTiter-

Glo® assay (Promega).

ChRC

Target cells were harvested and adjusted to a concentration of 80x 10 cetis/mi.
Twelve pl of target cells were added to wells of a 96-well plate, and serial dilation of
antibodies added onto the celis. The wells were incubated for 15 mumutes, after which
human serum high in complement was added at a final concentration of 10%. Reaction
mixture was incubated for 21/2 hours at 37°C, and cell lysis was measwwed using the

N

CellTiter-Glo® assay (Promegal.

Agpoptosis

5
H
i

One mi of target cells (3x10° cells/ml) were added 1o the well of a 24-well plate,
together with test antibody (1 pg/ml) in the presence or absence of rabbit anti-hulgG (10
pg/ml; F(ab™)2 Fov-specific). Cells were incubated for 22 hours (5% (02, 37°C).
Thereafter, cells were harvested (1000 mpm, 5 nun) and washed twice in PBS (1000 mpm, 5

min}. Cells were resuspended in 250 il binding buffer (Annexin-V Apoptosis kit, BD

Biosciences) according to marutacturer’s instruction, followed by flow cytometry

Apoptosis was measured by both early and late apoptosis (Q2 and Q3 in Figure

1A and Figure 1B).

CD38, CD46, CDSS and CDS% surface expression
Expression of receptors was analyzed by flow cytometry. The CD38 receptor

.
H
i

mimber per cell was estimated using MESF kit using PE-labeled anti-CD38 antibody
(R&D Systems). The receptor numbers were calculated as follows: Specific MESF/ABC =
MESF/ABC (Test Antibody)—MESF/ABC (Isotype control antibody).

CD46, CD35S and CDSY, surface expression was delected vsing FITC anti-Inmman
Ch4e6, PE-anti-human CD5S and PE-anti-human CD59 antibodies (Beckton Dickinson)

expressed as median floorescent mtensity {MFI),
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Resulis

Table 1 shows the results of the experiuenls, Fignre 1 shows representative flow
cytometry resulis of daratumumab-induced apoptosis it NB-4 cell line without (Fignre
1A) or with (Figure 1B} crosshnking antibody. In this cell hue, daraturmimmab mduced
apoptosis to & similar degree independent of the presence of the crosshuking agent (19.2%
vs 18.3%3.

In the AML cell lines, daratumumab did not induce significant ADCC or CDC;
mstead; daratumumab induced AML cell killing by apoptosis.  In addition, no direct
cotrelation was observed between CD38 expression and the extent of ADCC and CDC.
The levels of complement inhibitory proteins (CIP) (CD46, CDS5 and CDAY) were
evaluated to determine if these proteins affected CDC m response fo daratumumab but no

direct correlation was observed between CDC and CIP expression.

Table 1,

Cell line S}:}jg (;?é; C\?s; (:\?;]9 Apopiosis | CDC | ADCC
HL-60 64,50 ND ND ND ND ND ND
Kasumi-1 120.2 ND ND ND ND ND ND
ML-2 1,253.27 2153 195.2 3.98 5% 8% | 6.30%
M(’gM" 5,634.29 35,53 173.2 Q.45 10-15% 0% | 9.40%
MQiEM- 52.461.11 42.18 886.4 35042 20-30% 5% | 18.20%

3]
[¥5)
<
e
@

MV-4-11 5,700.05 207.17 395.42 43.94 10-12% 0%

NS
PN

NB4 9,370.73 58.25 3454 66,2 18% 4% | 18.30%

THP-1 39,488.19 58.7 375 271 5-7% 5% | 11.30%

a
2
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N not done

MFT: mean fluorescence mtensity

Example 2. ATRA induces CD38 expression on AML cells

Effect of ATRA on CD38 surface expression was assessed in NB-4 AML ceii line.
Tumor cells were incubated at 37°C for 24 hours in the presence or absence of 10 nM or
100 nM ATRA. After 24 hour mcubation, the cells were harvested and stained for CD38,
ATRA mduced ~10-fold increase mn CD38 receptors in the NB-4 cell lme. CD38 surface
expression was assessed using FACS using PE-labeled anti-CD38 antibody (R&D

Systems) (Table 2},

Table 2
Treaiment PE-CD38 molecules/cell
DMSO 17238

10 nM ATRA

.
o]

No
—
foond W
e ~J
~1 (o)
ool ~J

100 oM ATRA

Example 3. Efficacy of daratumumab in patient-derived xenograft (PDX) models

Methods

Patient tumor models AML 3406, AML 7577 and AML 8096 wore used in the
siudy.

AML3406 model: Patient tumor cells were positive for FLT-31TD. Patient has a
history of polycytheraia versa, and received idarubicin/ cytrabine for induction
chemotherapy. Patient also recetved Hudrea® (hydroxyurea).

AML 7577 model: Loukemic cells were collected from a 69-year old male with
AML (FAB subtype MS5). Patient had normal karyotype and following masations:
IDH2(R 140G FLT3-ITE, DNMT3IA R882H, NPM1, CEBPA msertion (SNP). Patient
has a hustory of polycythemia versa, and received idarubiciw/ cytrabine for induction

chemotherapy. Patient also received Hudrea® (hydroxyurea).

4%



WO 2016/089960 PCT/US2015/063371

AMIL 8696 model: Leukeruic cells were collected from a 21 -year old male with
AML (FAR subtype M2}, White blood cell count was 20X 19¢’/L, from which 70% were
hiast cells. Patient bad normal karyotvpe with wild type TP33, FLT3, NPMI, and
maertion 370-587, 3GCACCC>4GCACCC in CEBPA exonl. Patient has a history of
polycythemia versa, and received idarabicin/ cytrabine for induction chemotherapy.
Patient also received Hudrea® {hydroxyurea).

5 million AML MNCs were T-cell depleted and transplanted via tail vein into 6-8
weeks old sub-lethaly wradiated NSG mice (n=10 per group). 4 to 6 weeks post-
engraftment, bone marrow aspirates were collected from each mouse and were analyzed
by flow cytometry to determine the level of ieukeniia engraftment (% of human CD45"
D337 cells). Based on engrafiment levels, mice were randomized and conditioned with
cither IgGl or daratunmumab (DARA, pre-dosing at 8.5 mg/kg). 24 hours later, 1nice were

mitreated (Cirdy or treated for 5 consecutive weeks with DARA or TeGl aloune {ip,
0mg/ke once a week}. 2-3 days after the Jast treatmend, maice were sacrificed and bone
marrow, spleen, peripheral blood and plasinag were collected for analysis. Flow cytometry
was perforned to assess percentage of human D45 CD33" cells in the BM, SPL and PR
of 3 AML patients engrafted 1 N3G mice (AML 3406 model: Figure 245 AML 7577
model: Figure 2B, AML 8096 model: Figare 2C) and absolute mumber of the vmman
CD45"CD33 cells in bone marrow (Figure 34), spleen (Figure 3B) and peripheral blood

{Figure 3C) of one representative AML patient,

Hesults
Figure 2A, Figure 2B and Figure 2C show the efficacy of daratumumab in the AML
3406 model, AML 7577 model and the AML 8096 model, respectively, assessed by

1
53
21

reduction in % leukemic CD45'CN33" cells in bone marrow, spleen or peripheral blood.
Daratumuroab reduced tumor hurden 1o spleen and peripheral blood inthe AML 3406
madel (Figure 2A), 1o petpheral blood s the AML 7577 model {Figure 2B}, and in spleen
w the AML 8096 raodel (Figure 2C).

Efficacy of daraturmumab was also assessed by measoring daraturmumab-induced
reduction 1o total leukemic burden in bone marrow (Figure 3A}, spleen Figure 3B) and
blood (Figure 3C) m the AML 3406 model. Daratumumab significantly redaced total
leukemic burden in the AMLU 3406 wodel in spleen (Figure 38} and in peripheral blood
{(Figure 3C).

49
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Example 4. Effect of daratumumab on CIHI8 expressisn on AMUL blasts
Effect of daraturoumah on CD38 expression on Jeukernic blasts was asscssed 1o
one representative AML model descuibed in Exaraple 3 after 5 weeks of treatraent with

daraturpumab or isotype control using PE-labeled anti-CII3E antibody {(R&D Systems).

Resulis

Figure 4A shows that treatment with daratumumab reduced expression of CD38
on leukenia blasts (CD45'CD337 positive cells) in bone marrow, spleen and peripheral
blood. Figure 4B shows that percentage of CD38-positive AML blasts were reduced after

5 weeks of treatment.

Example 5. Efficacy of daratumumab combination therapy in patient-
derived xenograft (PDX) medels

Efficacy of daraturoumab 1o combination with dacogen or cytarabine and doxormubicin
was assessed after 5 weeks of treatment.

S mftion AME MNCs were T-cell depleted and transplanted via tatl vein into 6-8
weeks old NSG mice (n=1€ per group). 4 (o 6 weeks post-engraftient, bone marrow
aspirates were collected from cach mouse and were analyzed by flow cytometry o
determine the level of leukemia engrafiment (% of human CD48" CD33" cells). Based on

engraftment levels, mice were equatly randomized and conditioned with either IgG1 or
DARA (pre-dosing at ¢.5 mg/kg}. 24 hours later, mice were treated with Ig(l alone (ip,
10mg/kg) once a week for five weeks, with DARA alone (1.p, 10 mg/kg) once a week for
five weeks, with decitabine alone {DAC) (0.5 mg/ke/day, 1.p. for 3 consecutive days) for
five weeks, with DAC + DARA {each week will consist of 3 consecutive days of DAC
followed by DARA 2 days later), with a combination of cytarabine (i.v, 50 mg/ke} and
doxorubicin {t.v, 1.5 mg/kg) (3 comsccutive days doxorubicin {Lv, 1.5 mg/ke} plus
cytarabine (3¢ mg/kg) for 3 days) with or without DARA . 2-3 days after the last
treatment, mice were sacrificed and bone marrow, spicen, peripheral blood and plasma

in

were collected for analysis. Flow cytometry was performed to assess percentage of human
CD45°CD33" cells in the bone marrow (Figure 5A), spleen (Figure SB) and peripheral
blood (Figure 8C} of one AML patient engrafted in NSG muce.

D38 expression (expressed as mean fluorescence intensity, MFI} was evaluated
m the bone marrow (Figure 8A), spleen (Figure 68) and peripheral blood (Figare 6C)

after 5 week treatment with the indicated drugs.
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We claimu

A method of treating a subject having acute myeloid levkenmia (AML), comprising
administering to the subject in need thereof an anti-CD38 antibody for a ime
sufficient to treat AML.

The method of claim 1, wherein the anti-CD38 antibody competes for binding to
buman CD38 of SEQ 1D NO: | with an antibody comprising a heavy chain variable
region (VH) of SEQ 1D NO: 4 and a light chain variable region (VL) of SEQ ID NO:
5.

The method of claim | or 2, wherein the anti-CD38 antibody binds to the region
SKRNIQEFSCKNIYR (BEGQ D NG: 2} and the region EKVOTLEAWVIHGG (SEQ
1D NO: 3y of human CR38 (SEQ 1D NO: 1.

The method of any of the claims 1-3, wherein the ant:-CD38 antibody induces killing
of AML cells that express CD38 by apoptosis.

The method of any of the claims 1-4, wherein the anti-CD38 antibody s of {gG1,
1g(32, 1gG3 or eG4 isotype.

The method of any of the claism I-3, wherein the anti-CD38 antibody comprises the
heavy chain complementarity determining regions (HCDR) 1 (HCDR1}, 2 (HCDR2)
and 3 (HCDR3) sequences of SEQ ID NOs: 6, 7 and 8, respectively, and the light
chain complementarity determining regions (LCDR) 1 {(LCDR1), 2 (LCDR2Yyand 3
(LCDR3) sequences of SEQ ID NOs: 9, 10 and 11, respectively.

The method of claim 6, wherein the anti-<CDI38 antibody comprises the beavy chain
variable region (VH) of SEQ ID NO: 4 and the light chain variable region (VL) of
SEQ D NO: 5.

The method of claim 7, wherein the anti-ChI3 % antibody comprises the heavy chain of
SEQ [D NO: 12 and the hight cham of SEQ IDNG; 13,

The method of any of the claims 1-5, wherein the anti-CD38 antibody comprises the

7H and the VE of SEQ I NGs: 15 and 16, respectively.

10} The method of any of the claims 1-5, wherein the anti-CD38 antibody comprises the

VH and the VL of SEQ 1D NOs: 17 and 18, respectively.

11} The method of any of the claims 1-5, wherein the anti-CD38 antibody comprises the

VH and the VL of SEQ ID NOs: 19 and 20, respectively.

123 The method of any of the claims 1-5, wherein the anti-CD38 antibody comprises the

VH and the VL of SEQ ID NOs: 21 and 22, respectively.
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14

16

17)

18)

19

26,

21

33 The method of any of the claims 1-12, wherein AML s AML with at least one genetic
abnormality, AML with multilineage dysp]asia, therapy-related AML, undiffereutiated
AML, AML with mindmal maturation, AML with maturation, acuie mycloraonocytic
leukermia, acute monocytic levkemia, acute erythroid leukemia, acute
megakaryoblastic leukemia, acute basophilic leuokemia, acute panmycelosis with

fibrosis or myeloid sarcoma.

e’

The method of claim 13, wherein the at least one genetic abnormality is a transiocation
between chromosomes 8 and 21, a translocation or an inversion in chromosome 16, a
translocation between chromosomes 15 and 17, changes in chromosome 11, or
mutation in fms-related tyrosine kinase 3 (FLT3), nucleophosnmin (NPM1), isocitrate
dehydrogenase [{IDH1), isocitrate dehydrogenase 2 (IDH2), DNA (cytosine-5)-
methyliransierase 3 (DNMT34), CCAAT/enbancer hinding protein alpha (CEBPA),

U2 sraall ouclear RNA auxiliary factor H{UJ2AF 1), enhancer of zeste 2 polycomb

=

epressive complex 2 subunit (EZH2), structural maintenance of chromosomes 1A

(SMCIA) or structural maintenance of chrormosomes 3 (SMC3).

N

The method of claim 13, wherein the at least one genetic abunormality 18 a translocation
(8; 21X q22; q22), an inversion inv{(16}pl3; ¢22), a translocation t{16; 16)pi3; q22),

a translocation Y{15; 17}q22; q12), a nulation FLT3-ITH, mutations R132H or

RIGOQ/RIVAV/FIOSL/RIIGG/AIZOV mn IDH or mutations R140(G or R172 w IDH2,

) The method of any of the claims 1-15, wherein AML is refractory or relapsed.

} The method of any of the claims 1-16, wherein the anti-CD38 antibody is
administered as a reniission induction, post-remission or maintenance therapy.

3 The method of any of the claims i-17, wherein the anti-CD38 antibody is
administered in combination with at least one second therapeutic agent.

3 The method of claim 18, wherein the at least one second therapeutic agent is

cytarabing, dauncrubicin, idarobicin, miloxantrone, hydroxyurea, decitabine,

cladubine, fludarabine, topotecan, etoposide 6-thinguanine, corticosteroid, prednisone,

dexamethasone, methotrexate, 6-raercaptopuring, azacitidine, arsenic trioxide or all-
trans retinoie acid.

y The method of clazm 18, wherein the al least one second therapeutic agent is all-trans
relinoic acid, cytarabine, decitabine or doxorabicin,

The method of any of the claimg 17-290, wherein the anti-CD38 antibody and the at

—

least one second therapeutic agent are administered simmiltaneously, sequentally or

separately.
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22) The method of any of the claims 17-21, wherein the at least one second therapeutic
agent increases surface expression of CD38 on AML cells.

23) The method of any of the ¢claums 1-22, wherein the subject is further treated or has
been treated with radiotherapy.

24

——

The method of any of the claimg 1-23, wherein the subject is undergoing
hematopotetic slem cell transplantation (HSCT).

25y The
26) The

method of claim 24, wherein the H5CT 1s allogencie, autologous or syngenei
method of claim 25, wherein the HSCT comprises transplantation of blood stem
cells derived from bone marrow, blood or ammniotic fhad.

(.
(5]
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Figure SA.
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Figure 5B.
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Figure 5C.
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Figure 6A.
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Figure 6B.
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Figure 6C.
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L. —FiEI7 B SRS R B P (AML) B 323697 B 775, IR 7 iR 4 im0 Hof 75
B 23697 3 Tt FHPTCD38PLAA & AVRTT AMLIF) — B 1] .

2 ARIERUFN B SR T ) v, Hod Brid $iCD38Pi iR 5 & SEQ 1D NO: 4 S 4% n] AR [X
(VH) FISEQ ID NO: 5 FER AR X (VL) IIPLiATe 4454 SEQ 1D NO: 1/ ACD38.

S ARIEBCR R 182 iR 1 77325, Hodh P i& i CD38Hi Ak 45 A T ACD38 (SEQ ID NO: 1)
[ X 48 SKRNTQFSCKNTYR (SEQ TD NO:2) F[X 3 EKVQTLEAWVTHGG (SEQ 1D NO:3) .

4 AR DR EL R 1 -3 AR — T Fr ik 1 77325, Ho b B iR HCD38Hi A4 i i 40 a9 T2 R 75 =
F 43715 CD38 T AMLAT Y .

5. ARIERCRN LR 1- A A — T IR 1 7732, Ho iR HiCD38 Pk LA 1gG1 . 1gG2.1gG3
o TeGAH AT,

6. AR 4 AR E SR 1 -5 AT — TUT IR 1 7 i, Horp Bt iR HCD38HLAA L & 73 7 A SEQ 1D
NO: 6. 7FI8H 5 5 H 4 %2 [X. (HCDR) 1 (HCDR1) .2 (HCDR2) 13 (HCDR3) 541, LA 2243 1) SEQ
ID NO:9.10F01 1145 %% B 4 sE X (LCDR) 1 (LCDR1) 2 (LCDR2) 13 (LCDR3) JF¥: %1

T ARYE BRI ZER 6 fT ik (1) 771 , Hoh Frid $iCD38Fu 40 & SEQ ID NO: 4[] EFE n] 47 [X
(VH) FISEQ ID NO:5H%EEE A28 [X (VL) .

8. MR HE BRI ELR T AT IR 1) 77 , oAb BT iR HCD38HLAELESEQ 1D NO: 121 H & FISEQ
ID NO: 13 5%% .

9. AR 4 AR SR -5 T — TURT IR 19 7 1, Horp BT iR HCD38HLAA AL & 73 7 A SEQ 1D
NO: 15F116/VHAIVL .

10 AR AR EE R 1 -5 - AT — TRl 19 5925, Ho i Frid HrCD38HLAAR AL & 43 N SEQ 1D
NO: 17F118FVHAIVL .

11 AR AR EE R -5 - AT — TR 19 5325, Horp Frid HrCD38HLAA AL & 43 N SEQ 1D
NO: 19F120 VHAIVL .

12 AR AR EE R -5 - AT — TR 19 5925, Ho b Frid HrCD38HLAA AL & 43 N SEQ 1D
NO: 21 F122 ] VHFIVL

13 AR BRI E R 1- 129 — TURT IR 1K 512, Forp AMLON A 22 /b — Fh st 4% 575 1 AML |
B 2 R HIAML G TT AH SR AML A 2340 R AML A3 sl PR RS AML | o 2R IR AML | 20 5 PR A%
YT B A I PR SAAZ A PR IR S A I S B N I L SRR R A i
i A e R A B RE RINIE

14 AR EBOR R L3P 1 7775, Horp Brid 28 /b — Pt A% e i 2 e iR 8 RI21 2 [l 1) &
KL, Ge AR 16V 1) 5 A B AR, Ye AR 15 RN LT Z 18] I S5 067, Gt AR 1 1 3T , B fms— A%
) % R R B 3 (FLT3) AZA-BEER 2R (NPML) AT B R I &R 1 (TDH1) A5 45 R it S g 2
(IDH2) DNA (fumsng-5) — 1 L4 F4 3 (DNMT3A) LCCAAT/ IG5 45 4 85 19 « (CEBPA) JU2/M%
RNAFE A 71 (U2AF1) \zeste 2ZHilHIE &2V EL A G55 1 (EZH2) QL AR L AR 25 F 4%
FF (SMC1A) B AR 31 S M 4 H7 (SMC3) H -7 .

15 AR BRI LR L3Pk () 7775, Hod pir ik &2 /b — Fhigi 4L e £ IDHIH ) Sy frt (8521)
(q22:q22) 367 inv (16) (p13;q22) < H it (16516) (p13;922) < Hfit (15517) (q22;q12) V5=
AFFLT3-1TD. %8 AR 132HE{R100Q/R104V/F108L/R119Q/T130VEL ¥ IDH2H fit) ZEAFR140QEK
R172,
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16 . FRAE BRI EL SR 1-15H AT — TR IR (1) 7712 oA AML 2 e VR B R 1

17 ARHERCR) B R - 16 AT — TR 6 7775, Fo b iR HLCD3SHUIRNE N R IR T R
Je BAERETT V2R i F

18 AR IEAUFN E R~ 17 AT — TR 0 77 vk, Hob frid JiCD3s ik 5 & /b —Fh s —ia
I7 FI A i

19 AR PRI SR I8 FT il (1) 77 ¥ , I A BT i &8 /b — i 28 ¥R 77 77 9 B B EF e 2 bk
B VPR R ORFE R R SR b 8 Ath i | T hy R L BUS B H AN BE IR FE T 6B
1M A | Bz TS W IR SRR L HB ZE KA G 64 | B LI L = AL 4
AR -

20 AR BRI B R 18 AT iR 1) 77 v, Ferp ik &2/ —Fp 28 iR y7 N 4 I R B TR Bl
IRERS LT (b 2 A i

21 AR HERLFNE R 17209 AT —TFTIR H 775 , b Bk HTCD38 P 4R Al Fir ik 28 /b — Fh 28
VRYT AIE AR 4y T A

22 ARYEAUR)E R 17-21 AT — AT IR (1) 7732 , Forp i ik 22 /b — B 5 3697 77038 InAML
Y1 | CD3S A 2 T ik

23 AR 4 AU SR 122 FP AT — BT IR {0 T v, e b BT ik 32 9697 38 10t — 5 & DI U v
BT B A DI TR T

24 AR Y AU EE R 1-23 AT — BT IR 0 77 v, Hodh Birid 32 ¥ 97 38 IE 42 32 3 i T 41 e %
i (HSCT) &

25 ARFE RN EE SR 24 BT () 515 , T v BITRHSCTA2 S IR A « A2 ) 95 ) s [ 32 TR )

26 AR AR T SR 25 Fr ik 1 77325, Herb R HSCT A0 45 SR U5 T B I = /K A T
Y FEHE -
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BT Ay 2 8E % B MY CD38Hif

BRARGUE
[0001] AR B I J ok FPTCD3SHLAR KA TT 2 It i 5 1 LS I 77 7%

BHREAR

[0002]  CD38 & —FhITAY B 1 , FAT ADPAZ A R I AL v 1% , 73 73 f# AL NAD MINADP I i 5
T ABAEIADP—AZ M (cADPR) FHMHMR IR — A% FF IR WML (NAADP) - CD3841 3852 574 - 15 2
L INADZK V-, - LA 78 R WA AE 2 R AR BRDh Ae o B AE ] (Funarof§ A, J Tmmunology 145:
2390-6,1990; Terhorst&E N ,Cell 771-80,1981;Guse%: A\ ,Nature 398:70-3,1999;
AdriouchZ$ N\ ,14:1284-92,2012;ChiarugiZ® A\ ,Nature Reviews 12:741-52,2012;WeiZE
N,WJBC 5:58-67,2014) .

[0003] St 8 5 L5 (AML) J& —Ff o SO P IV » FERFAEAE T i A/ o] A e 2H 21
H B R BN SERE T A R TR IAS T RERE , S ETR AML VR ST AR & N, 5-4F
TR RAEAFHRLT30% .

[0004] K[, 598 75 B RHIAMLIT i

LR

[0005] 7% BH A — AN S it 7 8 2 — PG T A SV BE & B s (AML) B2 3697 & 7
V%7 AR RN AT 7 EE 5290 T 35 it HPTCD38 LA 2 LG YT AMLE — B A] o

[0006] 7% Jx BH I — AN S it 77 2 2 — PG IT A SV BE & B s (AML) B 23697 & 77
S ST IR AEE DN A T E R 3296 9T i FHPICD38HUAA 2 LLVE T AML I — BL i [A] , 1% 4t
CD38YLAR S5 # SEQ 1D NO: 4R EFE R AF[X (VH) FISEQ 1D NO:5HEEEnf AR [X (VL) f Pk
TE 454 CD38,

B3 152 R

[0007] P 1A7S HAFENB—4 AMLAH MY 2 o AN AEAS BRI I8 B AR B 505 S 4 e 7 T2 . P T  fil
T TRIRE

[0008]  [&11B/H7ENB—4 AMLAH A 5 A A7 5 58 BRI I8 B AR B pL 5 S 4B B A T2 P - ik
PIWE o

[0009]  EE|2A7R HAIA B AR B HLAE R IR T 38 1 MRS AE (PDX) AML 3406458 24 17 288, H
I B8 (BM) R (SPL) A4k Ifil (PB) H 1 1ML CD45 " CD33 ™ 41 A i) ik /b 1 43 Bk (%) 33k
L Ctrl: RIAYT ; 1gGL : [FAIF YN i ;s Dara : 5 75 AR PP PIELTE I s B (R Fh B0k FEOGHA 5
KREHD) .

[0010] P 2B/ HYIA B AR L HLAE R IR T 8 1 e MRS AE (PDX) AML 757 TA5E8Y 7 288, H
I B8 (BM) R (SPL) A4k Ifi (PB) H 1 1ML CD45 " CD3 3™ 41 A i) ik /b ¥ 43 Bk (%) 33k473)
H.Ctrl: RIGIT s TGl : R A X HE ; Dara : A T R EHL ons : N2 o sekkp<0. 001

[0011] B 2C7R HIA B AR BHUAE R IE T 8 0 M S AE (PDX) AML 8096458 24 7 25 , H
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I iE (BM) M (SPL) A4k FE I (PB) HH [ 195 CD45 " CD3 3" 41 Al (11 9 b H 43 bE (%) AT
fhoCtrl: RVEYT ;s TGl : [F R %T R s Dara : iA B KB ns : A 35 .%p<0.05

[0012]  EE3A7R HIAE AR B HIAE R I T B8 1 M2 AE (PDX) AML 340645 24 rp (7 28, H:
T B v IR A (B DY B it CD45 7 CD33 T A ) (IR HEAT VA L Ctrl s RVAYT
TgG1: [F] Fh R 5 HE s Dara s ik 75 A B30 . Ctrl FlDara [A B 464 A MR U TR 225 (o>
0.01) o7~ Hi [R] i B %) B 3K 77 A B BT YR 97 2H 2 [H] I PAEL

[0013]  K&|3B/R HYIAE AR B HLAE R I T B8 1 M A2 AE (PDX) AML 340645 24 rp 7 2%, He
I B AR R R F g (RN BRAICDAS T CD33 4l BB E) AU D BE AT IR o Ctrl : R VAT s 1gG1 -
[F) Fop R0k s Dara : T8 B AR BT o 7 HH 5] 28 50f BT 18 75 AR B HLVR 97 2H TR R PAEL

[0014] K& 3C/R HIAE AR B HIAE R I T B8 1 M2 AE (PDX) AML 340645 24 rp 7 28, He
T A JE I s T iR 7 (R IR K CD45 7 CD33 4l i ) (kD i3 AT VEAG Ctrl s ARG
J7 5 TGl : [ BRI s Dara : I8 B AR FRPT o 715 H 5] A 28 0of R 14 75 AR B HLVR Y7 2H - [A] R PAEL
[0015]  [&]4A7R HY7E-Br 88 (BM) JIg (SPL) A4k Ji i (PB) H FHI 75 AR B0V YT 5 i Ja » 72 R IR
T EE T TR AE (PDX) AML 34064 7Y i (1 IA B AR BT 175 T R HICD38RIA M R . Ctrl:
RIATT s TgGL: [F AP AU B ;s Dara : 18 75 A BLHT . PAE W B () A A6 B A B AR HT) -
[0016]  [&]4B7 HifE-E &8 (BM)  JIg (SPL) A4k Jiif (PB) H FHIk 75 AR B0V Y75 F Ja » 72 R IR
T EE W A FEAE (PDX) AML 34068 8 A (1) 34 B AR BB 75 T 19 CD38—FH 4 1 1M o3 B 441 i 7
Iy EEEIIR D o Ctrl s RIGTT s TeGL : [A RS IR s Dara 16 B8 A BT o g~ HH [ ol 784 56 B8 ik 7 AR
BRI H 22 A I PAE

[0017]  E|5A/N H ik 78 AR H40 (dara) HAAY H BE 5 18 v 4 (DAC) BRAT AR f A 2 2 Lk A&
(chemo) F-& 8 FHINF X950 2SR U5 T 28 25 () /e A A2 A (PDX) 340645 28 (1% i 11 1L s 474 Air (1)
J7 2 o 1 L9541 fif FHCDA5 CD33 4 %6 HEAT PPtk o Cto 1« [R) P B JE o %p< 0. 05 5 %<0 . 01 5 sk
p<.001ons: A

[0018]  [&|5B/R Hik F8 AR HL40 (dara) HAAY H BE 5 18 v 4 (DAC) BRAT AR f A 2 2 Lk A&
(chemo) HK &8 FHINF 93¢ 2R Ui T 28 25 () e P A2 A (PDX) 340645 28 v (%) JIE 1 of s 47 iy P
2 1 IL975 F714af FHCD45°CD33 4 ffd % AT PRA% o Ctr ] « [A] Fp R X6} B . %p<0. 05 3 3kp<0. 01 3 *xkp<
0.001.ns: AN,

[0019]  KE5C H ik 78 AR HH0 (dara) B H 8L 5 18 v 4 (DAC) R f A 22 2 e &
(chemo) B8 FHINF X9 2 SR i - 28 25 1) S Fh A2 AL (PDX) AR 2R v 119 4 JA f. 190 0fL 5 47 g P
2 1 IL975 F714af FHCD45°CD33 4l ffd % AT PRA% o Ctr ] « [A] Fp R X6} B . %p<0. 05 3 3kp<0. 01 3 *kp<
0.001.ns: AN,

[0020]  EE|6A7R H ik R AR HHL0 (dara) BT FH BE5 18 5 4 (DAC) BRATAR i A 22 2 Lk A&
(chemo) B4 5 FH IS Sof e 285 () e A2 A8 (PDX) 3406452 4 o () CD45"CD33" AML &y 8 BF 4]
Ff - ¥ CD38ZZ 1K [ 52 M o 3 LIS 7 Af FHCD45°CD33 4l il 96 34T 1P Aiti o Ctr L« [B] Fh AL IR o kp<
0.05;%%p<0.01 ;%%%kp<0.001 ons: A MFL: 28 R

[0021]  [E6B7 ik 78 AR H 40 (dara) BT H 8L 5 18 5 4 (DAC) R i A 2 2 Lk &
(chemo) BXA 15 FH IS o SR J8 T B8 35 1 S FR £ AE (PDX) 340645 1 1 () CDA5CD33 " AML JIE-BE4H g
L HICD38FIA B LM o ) L 6 a7 FICDA5 CD33 4 MY %6 3 AT ¥E Al o Ctrl « [7) Fh B Mo IR o %p<
0.05;%%p<0.01 ;%*%p<0.001ons: NEF o
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[0022]  [&|6CR H A B AR AT (dara) FMAE H B8 514 50 4 (DAC) BB HE i HF F1 2 2tk 2
(chemo) A5 FHRS X SR YT 88 25 1 S A A2 A8 (PDX) 340645 78 v (1) CD45°CD33 " AML A/ ] 1fit £
Y A CD38 I FR S o F TIPS F fif FHCDA5 CD33 4w 96 3H 4T 1Rk o Ctr ] « R FP A X R o p
<0.05;%%p<0.01 ;**%p<0.001 .ns: AN i o

B A

[0023]  “CD38” ;& 45 ACD38E& 4 (il 44 : ADPAZ Kl ZE A (LI 1 cADPr 7K A I 1 R ADPAZ K 7K i
fig1) . ACD38E A SEQ ID NO: 1~ EER T3,

[0024]  4nASCRT H, “Bufe” & )z HAFE B ERE R o+, AR R e E ik, A
B~ N A& B S NS AT R B e BE LA s DR v B OURE e it B 2 R e e AR s — 2R AR
VU SR AR B 2 AR LA s L S AR

[0025] e Bk A 1 W AR 48 B B H E SR L IR 7 Ak T e N T M E EERR S, RITgA \ TgD.
TgE TgGHTgM. TgARITgGiE— D 43 S AR Fh A TgA1 TgA2 TgGi+ TgGo TgGa T gGa o LA
HES YD Fh () B A 2 otk ] 3 T L I R IR 7 H A 48 8 N 52 A AN R () R Y )
— Bl () FAA (A o

[0026]  “Pifk 7 B 2 $8 S Bk A 40 10— 384, AR B AR/ s B h R 45 G A A
TN B B AMUE X (HCDR) 128013, 8 T A X (LCDR) 1,203, B A AR [X (VH) 24
FER] AR X (VL) < Pidk i BUE$E : Fab Jr B, B B VL W VHL CLAICHT 38k 4H B 1¥) 520 Fr B 5 F (ab) 2
B, BAL AR BCBE X IE I i B IE B I P A Fab B B A0 A B s I VHAICH TS AH B i Fd A
B s PR B8 B VL AIVHIE A B Fv v B s 38 AA (dAb) B (Ward %5 A, (1989) Nature
341:544-546) , H B VHIBZH il o VIS AIVLIR AT 28 TREAL IR 22 A B Sk B B e — LB IR
AN B BB HTAAR B T, A 7R VHIS RV L 33k B B iy B B A v AR IR I s I, VHY/
VLIBAE 73+ W 81 [RTEC T , AT BN B s 45 60 1, 1 W EEF v (scFv) BUONUEE LR ; 51l
UNZEPCTH BR A AiW01998/44001 .W01988/01649.W01994/13804F1W01992,/01047 +f fir fi ik
(1) o 5 FHAR SIS B RN 53 B0 R B B R SRAF IR B ik B, i T S 2K bifk
FEIEI) B o

[0027]  JiE “Or B PR AR I A EAE BAA AR PR 57 0% 0 H B HUA B Bk sl ik
Jr B (B, 45 e MR A CD38I 7 I AR S AR B A S e it 45 S A CD38Z AN LR [ L
1) o SR » 45 714 45 - CD38 I 43 B B AR mT Be s He e i i B A8 S Wk 5 v W ACD38I E.
RIEVEPUER , & W& B R Macaca fascicularis) (B M) CD38. IAb, 70 B hiAka] F A
AN e 4 U/ AR S

[0028]  HUAARTIAR X HH Ak = AN “PUIs &5 &4 /7 H Wit “HE 2L X 2H B 1 FH 2 AN R1ER 5
PR 45 407 . =/NFEVH (HCDR1 . HCDR2 \HCDR3) H H =NEVL (LCDR1.LCDR2.LCDR3) H1 ) H.
M E X (CDR) 3T 7 4178 7 1% (WullKabat,] Exp Med 132:211-50,1970;Kabat® A,
Sequences of Proteins of Immunological Interest,zi5h%,Public Health Service,
National Institutes of Health,Bethesda,Md.,1991) , =/N#EVH (H1.H2.H3) F H=/"7F
VL (L1.L2.L3) H i “EAZ X" L “HVR” 5L “HV” , S e ik vl A 480 1 72 25 44 bR AR 1 X 3,
ChothiafilLesk i€ X (Chothia and Lesk Mol Biol 196:901-17,1987) . & RiBE ML
“IMGT-CDR” (LefrancZE A\ ,Dev Comparat Immunol 27:55-77,2003) Fll “4 57 14 vk & 5% 3£ FH
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%" (SDRU) (Almagro,Mol Recognit 17:132-43,2004) . [E xR ImMunoGeneTics (IMGT) %4k )%
(http://www_imgt org) $eft 1 PR 4500 s bR AL g5 g L. CDR\HV 5 IMGT R 4 2
() 6 P HE IR T LefrancZE A\ ,Dev Comparat Immunol 27:55-77,2003.

[0029] WA SCHT A, “Chothiakkdt” f& A VLAIVHEL & , HAR ¥EAL -Lazikani K45 (Al-
LazikaniZ& N ,J Mol Biol 273:927-48,1997) .

[0030]  “HEZL” B “MELLJF 417 A& nl AR X IBR 1 4 SORBLR 456 A s IR L 15 31 2 A
HARJFH BB R 4 G AL s mT DL ER b B (1) 25 PR 5 52 S, B DL 22 1) RS i 2 2R R )
FNEL T 4] 58 SCHLR S5 67 A

[0031]  “ NVEAL UK & 48 F b PR 45 A A mi SR IR T3 AP H T AR X HE LRI T A
PR 7 PR o NI G TEAE 22 X b o] A 3 B e, (RS2 HE B nT REAS 2 RIE I A
T BR BN REEDH P B R i DL

[0032]  “ N3@ M7 Hrade ol A HE 2235 07 4 (HFA) 7 B A 2 48 4R 95 55 B & R /A 4 US2009/
0118127 AT i i 77 ¥2:38 AL ) N VR AL Bidd o s ik a7 0K & B iR AR AL : 2T
CDR1FHCDR2¥A J& — 3 43 5 CDR3FA 1) i K CDR-SFRABMAE 4 BE AR 2R VE A0 2 F1 AR LU , SRk
P2 AR AAEZE.

[0033]  “ APufA” & 5 H A =4 v] A% X AR 4 i) AR X () P , H o pE SR AN S 45 5 A7 55 25
SKIRT NI P 5 an SR prid T &1E 2 X, MAZAE E X AR IR T AR IR 751
[0034] AP & “SRIET” NAIR 7 51 i 25 5% n] A8 X sl 4 n] AR X, HoAr Bkl 48 [X
SRR T F T 2 e 9% Bk e (1 BB HE o e Bk B 1 R R I R Gt - IE 2R R0 B 7R T 44k | e
TN S8 3K B 1 2 R SO, DL R R TR R N B, 1 s s A SC R i N e % 3K B 1
B JRR IR /INER o 76 5 N Ph R B HE % BREE B T A AT RN, N BAR” ml A5 B T4
RARFAE IR P RAF B AERE R R 45 A P R B S A BT sl M A R = 7
W NPURR R IR T 51 5 N Fh RECE HE e Bk 8 1 R R g i = LR )7 5 R A 2 /D
#180% .81% .82% .83 % .84% .85% 86 % .87 % 88% .89% .90% .91% .92% .93% .94 % .
95% .96 % 97 % 98 % <99 % 5100 % [ [A] — M  7E — L& 4E IR, “ AU il & i AHESL T
F 53 A3 B LA HESE P 51 (19 inKnappik 5 N, J Mol Biol 296:57-86,2000H firid) ; BX,
g6 B JE s TR B A BN S 9% Bk R 1 2 DR ST A B A GHCDR3 (fil anShi%é N, J Mol
Biol 397:385-96,2010F1E PR % F /A AW02009/085462H Firik) « AHUARMN & X AL 3EHT
JiR 2 A AL s R IE T AR N R P

[0035] 3 B8 B N YEAL B ] L2 A B o N BoAd vy 4 FH i G vss A 7 R s &5 & 5 B CDR AT/
A RAE S RGP A, BRI & 2 AR AN AR DL BGE BUARRRE

[0036] A ST AT Y, “EE AR f0 6 B A 7 vl 4% R IA LB B0 B ) BT A LA
0 N shW (a0 /N B R BR) 2 S A, BN G BR AR 11 i [R] f 2 3 DR sl 2 e ik, B
L 1) 25 R 2 A8 I8 23 B B iR (FE R SO i — 20 i3R) , WA Ak LRI Bk 1) 1 = 40 55
BPUAR , IWE ) A I BUR ST R4 B Pk, LA S d it 5 Foofs N e e Bk i 1 2R R 7 41
55 H B DNAJT F1 B4 AE — B AT A & 5 ik i 4 3Rk B B oy S I B A , B 491l nFab
T A AR AN A BRI PR , T W BURE S PR AR

[0037]  GnASCHT A, “H v RE B B4R 5 T A -A VI Uk 43 B R o S e B AR 4
BN O T4 B R AL R — 55 S0 AR A, Bl SURR M B SR PR T S B

7
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71~ H K T P B AS (i) 2 o7 1) XU & 6 e S 1k

[0038] WA SCHT H, “SRAL” B Fa PR I 5 PUAR: 7 1% 45 & 0950 43 o 3R AL il 4y
(moiety) (V& UNZ R EN 2 WEMIBE) B4k 22 EPE G, BVE S JEAR 1 B 7K 1) % T 25 [ #4
B, FE AT DLE A e — 4 25 P RFAE LA B2 R 78 HL A R IR o 57 1T DA ER TR 8 52 25 ] B T Y
R BN SRR FE TR L B o 0 T ANIE SR AL, O H PUR (1) 2 1 7 51 B AN 50 350 43 1) S 2 PR A
= 0 O AT (1 et s |1 B 3

[0039]  GnASCHT A, “ARAR” 2 F8 Il — Kb B 22 A B A (191 4 B 46 i N\ BXCER %) T AN [R) T 2
#% 2 KNS5 2 AR I 2 IR 2 TR -

[0040]  “BRp[R]” \ “W[FI A B 8 “ir IR )7 i ik 2H A 1R TR I 5

[0041] WA, RiE“5 - B Ef8 H” B Fe PR ECE 2 Fhia T 71 o] DALETR &9 —
JEE AR g B — 24 701 [ B b B A Ay B — 245 7 AT AR IR A X bt FH T 52 V697 3 -

[0042] Y977 B 92977 RARIGIT ANGYT , P ia o0 GO IRE () 9 82 i AR B i A
B T L iR B R 4 B ) R T TR BRI, BE TR VR T BRI AR 2 O R Y
I R 25 R o A 2t BCHA B DI PR 45 SR AL B RER A ol 2 A P R R 58 B i il A (R, R %
1) RS 95 138 R 1) ZE IR BRIRNG:  pbR A 1) 5 BREE A, DL K 22 il (N A2 350 43 SR i 72
SEALERAR) A A TR I8 AN TR I o “YRIT AT B 52V TT B AR IB T
TR A7 AR B K AR A7 o 75 BT I TR 82 A 7 4 46 £ 48 B A 1138 1 AR P i A B
PR B AL 52 YA TT S DA AU T B A e sl Y RS A2 YR 9T 3

[0043]  “skl) A" (1, 5 K 4D, 1 G a4 ) A& 48 5 AU RN B BN & 24
SRS T AE KA AR IR 40 B AR AR L , 78 5987 A B VA T 770 B8 24 W ) 2 A Al Ak
B PN 4B AR A B AT B o A A B4 P A i A K R ] O A D 4510 % .20% .30 %
40% .50% +60% .70% +80% 90 % 99 % 5100 % o 4 A= K 470 1l w38 15 22 AL ol 2 A, 491
T3 i 0 A AR A 4 A 5 P 4 D B % (ADCC) A2 44 st 4 240 i 7 W /E FH (ADCP)  #MA A&
S 1k 21 F5 P (CDC) 0 BRI T W SR E  CD3STE I 1k 1 401 1) B0 3k 4 e 398 4 ) 170 1

[0044]  “YR¥7 A R 8 70 BT 7 7R AN 0] B A RUSE IR 75 16 97 45 SR I = VR T A e ]
HR 4 — e K K M AR AL , i AR B IR S VRS M B AN &, DA ROVR T FRIE0R T I A
TEAMAH B BT 5 BT RE 10« 8 RUR TT ISR TT AL A IR s B T bm B4 , 4 - 78 ik
JFREPRIGL () e 3  fief IR A7 A 0 02>, e A K 1 3 1 BB , R0/ B8 g AT B 35 A 1) B A 5
(R AN Pl

[0045]  ASCAT IR ) A K B (1) — AN St 5 52, HF B AN TE S STAT B BT B 7 -5 1 STt 7 &6
[ — 2L s 5 P, R VR TT B SR R A IR (AML) [ 323697 3 1) 77325, %07 1 45 1) Kot
HoA 5 B S V8 T 3 D38 HL AR B LA YA T ML — B ]

[0046] AR AR K BH 1) 53— St 7 8, HLIHARE N SCHT A BT o 4 5 1 S it 7
T — L5 77 b, 2R IT B S EEE R A LR (AML) [ 523897 3 B 712 Z T i B FE R
X HA T M 321697 3 FHBTICD38HUAR & LLIA YT AMLIF — BYi 8], iZHTCD38Hu Ak 561 £ SEQ
ID NO: 4R EHE R A8 [X (VH) FISEQ ID NO:5MI#BER AR X (VL) Pk 35 4+ 45 5 CD3S.

[0047]  ARSCATIR AR R BH ) 55— St 7 58, HLIHARE R SCHT A BTG i 4 5 1 S it 7
T — L5 77 b, 2R T B S EEE R A LR (AML) [ 523897 3 B 71 T i B FE R
T HA T B 2697 4 il FHPICD3S T 2 LLIGRI7 AMLIK — BXI 1], iZBiCD38 Pk 45 & F A
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CD38 (SEQ ID NO:1) ffJ[X 5 SKRNIQFSCKNIYR (SEQ ID NO:2) FI[X #EKVQTLEAWVIHGG (SEQ ID
NO:3)

[0048]  #CD38HiA45 4T ACD38 (SEQ ID NO: 1) [ [X 35 SKRNIQFSCKNIYR (SEQ ID NO:2)
X SHEKVQTLEAWVIHGG (SEQ ID NO:3) , Ibi fifksdi & 2 /01.2.3.4.5.6.7.8.9.10.11.12,
1385 144Nk 5L, B4 167 T-SEQ ID NO:2FISEQ ID NO: 3PN o £E A SC i 2 FF it — £e 52 it 75 2 v
(ELFETE N SCHT A Y 5 B St 77 =) , BLCD3SHIAARLE A ACD38 (SEQ ID NO: 1) [ [X 15
SKRNIQFSCKNIYR (SEQ ID NO:2) H ) & /b — Mg g b A [X 3 EKVQTLEAWVIHGG (SEQ 1D
NO:3) I 2 b — NI AR A ST AT — L85l 7 Rvb (BFETE T ST H At 45 11 5K
i 7 ), FLCD38HLAAR LS A A CD38 (SEQ ID NO: 1) ) [X 3 SKRNIQFSCKNIYR (SEQ ID NO:2)
Hh 1) 28 /D P AN S B R L B2 [X 3 EKVQTLEAWVIHGG (SEQ ID NO:3) Hrff) & /b AN G L 1R o 7 A
SCHR A TFI — e st 77 S8 b (BLFEAE R ST 1 5 I S0t 7 S8+, BiCD3sHiik 45 &
CD38 (SEQ ID NO:1) f X #5SKRNIQFSCKNIYR (SEQ ID NO:2) o) & /b = ANG R R LA K [X I8,
EKVQTLEAWVIHGG (SEQ ID NO:3) H1[1) & /b = AN FEMR o FE A ST o FHI — eS8t 7 2 (B
FEAE N SCRT A A 9% 5 10 S2 7 22 ), FLCD38HiA 45 & ACD38 (SEQ ID NO: 1) f [X I
SKRNIQFSCKNIYR (SEQ ID NO:2) A1) 2 /b FRFEKRNEA K [X 3 EKVQTLEAWVIHGG (SEQ ID NO:3)
) 48 /D AR JEVQLT (SEQ ID NO:14) .

[0049] 454 T ACD38 (SEQ 1D NO:1) 1 [X 3 SKRNTQFSCKNTYR (SEQ D NO:2) DA Jz [X 3
EKVQTLEAWVIHGG (SEQ ID NO:3) sl /MR L 45 & T i b BT s A 7R FEKRNAIVQLT (SEQ 1D
NO: 14) W7 PSR I8 B AR BT (S WIE PR L R A AW02006,/0998647) o 18 By AR EHTAL
53 MILASEQ ID NO:4F157x H I VHAIVLZ B 8 /7 51) , 43 73l YSEQ ID NO: 6.7 MI8[#) HE 4ECDR
HCDR1.HCDR2ATHCDR3, LA K2 43 51 9SEQ ID NO:9.104111/)424%CDR LCDR1.LCDR2FILCDR3,
HHEG TG/« LA AT AR EPHEFE IR T FILLSEQ 1D NO: 1278, 3 H R FE R IE IR
FFHILASEQ ID NO: 137~ .

[0050] AT IR (R AR BRI 53— A STt )7 5, I HHALAE T SCR A A i O 5 1 St 7
T —Ee sty R, 2R YT A S RE R A IR (AML) 132V 97 33 10 515 %7 AL 3G )
X HA 75 B 26 T # e FHBICD38HLAA 2 LAVAR 7 AMLIT) — BEI 1] , iZ 51 CD38 LML & 43 7l
J9SEQ ID NO:ARIGHHEEE AR X (VH) FIERFE AT AR [X (VL) o

[0051] AT IR (R AR BRI 53— A STt 7 5, I HH AL T SCR 21 A i 9 5 1 St 7
R — S5y R, 2R YT A S RE R A IR (AML) 132V 97 33 10 516 %7 AL 3G )
X HA 75 B 26 T # e FHBCD38HLAA JE LAR 7 AMLIT) — BEI 1] , iZ 51 CD38 LA AL & 43 7l
J9SEQ ID NO:6.7 I8¢ E4%ECDR HCDR1HCDR2FTHCDR3, LA K243 %I ASEQ ID NO:9. 104111
12 4%£CDR LCDR1.LCDR2FILCDR3.

[0052] SEQ ID NO:1

[0053]  MANCEFSPVSGDKPCCRLSRRAQLCLGVSILVLILVVVLAVVVPRWRQQWSGPGTTKREPETVLARCVK
YTETHPEMRHVDCQSVWDAFKGAF I SKHPCNI TEEDYQPLMKLGTQTVPCNK ILLWSRIKDLAHQFTQVQRDMFTLE
DTLLGYLADDLTWCGEENTSK INYQSCPDWRKDCSNNPVSVFWKTVSRRFAEAACDVVHVMLNGSRSK IFDKNSTFG
SVEVHNLQPEKVQTLEAWVIHGGREDSRDLCQDPTIKELESTISKRNIQFSCKNTYRPDKFLQCVKNPEDSSCTSET
[0054]  SEQ ID NO:2

[0055]  SKRNIQFSCKNIYR



CN 107406506 A ﬁﬁ HH :I:g 7/31 71

[0056]  SEQ ID NO:3

[0057]  EKVQTLEAWVIHGG

[0058] SEQ ID NO:4

[0059]  EVQLLESGGGLVQPGGSLRLSCAVSGFTFNSFAMSWVRQAPGKGLEWVSA

[0060]  ISGSGGGTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYFCAKDK

[0061]  TLWFGEPVEDYWGQGTLVTVSS

[0062]  SEQ ID NO:5

[0063]  EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQRSNWPPTFGQGTKVETK

[0064]  SEQ ID NO:6

[0065]  SFAMS

[0066]  SEQ ID NO:7

[0067]  AISGSGGGTYYADSVKG

[0068] SEQ ID NO:8

[0069]  DKILWFGEPVFDY

[0070]  SEQ ID NO:9

[0071]  RASQSVSSYLA

[0072]  SEQ ID NO:10

[0073]  DASNRAT

[0074]  SEQ ID NO:11

[0075]  QQRSNWPPTF

[0076]  SEQ ID NO:12

[0077]  EVQLLESGGGLVQPGGSLRLSCAVSGFTFENSFAMSWVRQAPGKGLEWVSAISGSGGGTYYADSVKGRET
TSRDNSKNTLYLQMNSLRAEDTAVYFCAKDKILWFGEPVEDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPK
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGE
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK
[0078]  SEQ ID NO:13

[0079]  EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQRSNWPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

[0080] SEQ ID NO:14

[0081]  VQLT

[0082] W] fsf FH AN B AR A 7 v P PAl B4R S5 B A SEQ 1D NO: 4 VHAISEQ ID NO:5[JVLAY
K TR AR HGUNT-45 -5 CD3BHI Fa 5+ o FE /w49l 11 7 v, H1 4H FR 3K CD38 ¥ CHOAH L 7T 5 R AR i )
IRTEAREYL—RAE4CNRE 15708, R E 5L &R 7Ohc M lAyiiEs —EE4CTIRE
45778 . 7EPBS/BSAH e ik J5 , nI A8 FARAE 7 v i i i SR AN A AR I =080t o 7E B — s Bl M T
i, NCD38I 40 i #h iR 73 T B0 45 AEELTSARR IR 3R 11 b o AT AE L1573 B DA B AR AR 10

10
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BT ARRY, BE S5 AN A R B IR PTAR  FEPBS /1 5 ek J5 , Al Al B ik Ak
A (HRP) 2% & 1 B 25 o Al F A I A W) 2= AL TR B 45, 748 AR HE DT VAR MG 5 . 2
1M 2 WL A, FE 58 e M i, I8 B R BRI A A b id, T PR A brad - i Hiis 5
I8 TR AR BBLTE S, LG I8 B AR BT f I A 1) 45 6 B B AR S 68 B R BT 45 &
1520% .30% 40% +50% +60% .70% .80% .85% 90 % 95 % 5100 % . A fdi B 0 %0 5322, i@
Tk A5 G R A P B/ ST R I s v, BRGE s e A 2 A, SRt — 2P R e MR BT I AL
[0083]  7ECD38_ 454 ) X 5k 5128 B A FRFuAH TR B 4044 vT 41 i ik T 20 AE 1 - A3 F A
YT RN A S TR I ARRE , B B PASEQ 1D NO: 2F1375 HY 28 3k R 7 51 114 Jok ok 4. 28 /)
B o P4 i ik O St — 2P DA PO AR < A8 BN AR S 7 FE AR ST B R EE , W e
1K FE AR BHLE MAPTE P& T 455 CD38IHI 5E 5 .

[0084] L& 7R 54 B HLCD38HLAA W FH T+ A% ST Ik 1) A i B P A AT SEZ Tk 77 58 DA S ST
FIFTA = B SISt 7 SR — L8 St T =, e AT TR

[0085] (45543 7 NSEQ 1D NO: 15F116 /I VHAIVLF F1] I mAb003 , H H L F R T3 H £ F|7,
829,693 . mAbO03 ¥ VHFIVL ] ik Ky 1gG1/x.,

[0086] SEQ ID NO:15

[0087]  QVQLVQSGAEVKKPGSSVKVSCKASGGTESSYAFSWVRQAPGQGLEWMGRVIPFLGTANSAQKFQGRVT
ITADKSTSTAY

[0088]  MDLSSLRSEDTAVYYCARDDIAALGPFDYWGQGTLVTVSSAS

[0089] SEQ ID NO:16

[0090]
DIQMTQSPSSLSASVGDRVTITCRASQGISSWLAWYQQKPEKAPKSLIYAASSLQSGVPSRFSGSGSGTDFTLTISS
LQPEDFATYYCQQYNSYPRTFGQGTKVEIK ;

[0091] A4 7 NSEQ ID NO: 17F118fVHAIVLF FIffimAb024 , HoA#iR T 3& [F % F7,829,
69371 .mAb024 [f] VHAIVL A 2145 A 1gG1 /K,

[0092]  SEQ ID NO:17

[0093]  EVQLVQSGAEVKKPGESLKISCKGSGYSFSNYWIGWVRQMPGKGLEWMGI IYPHDSDARYSPSFQGQVT
FSADKSISTAYLQWSSLKASDTAMYYCARHVGWGSRYWYFDLWGRGTLVTVSS

[0094] SEQ ID NO:18

[0095]
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISS
LEPEDFAVYYCQQRSNWPPTFGQGTKVETK ;

[0096] B4 2SEQ 1D NO: 19120/ VHAIVL)F 51 IMOR-202 (MOR-03087) , H A1k T-3&
8,088,896 71 . MOR-202) VHFIVL A] Fi& H1eG1/x.,

[0097]  SEQ ID NO:19

[0098]  QVQLVESGGGLVQPGGSLRLSCAASGFTESSYYMNWVRQAPGKGLEWVSGISGDPSNTYYADSVKGRET
ISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

[0099]  SEQ ID NO:20

[0100]
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPERFSGSNSGNTATLTISGT

11



CN 107406506 A ﬁﬁ HH :I:; 9/31 71

QAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ

[0101]  Tsatuximab; HALE2r HIJ9SEQ ID NO: 21 FI22f VHAIVLF 41, $iik T35 H & 418,
153,765 . IsatuximabffJVHAIVLA] ik A 1gG1/x.

[0102] SEQ ID NO 21:

[0103]  QVQLVQSGAEVAKPGTSVKLSCKASGYTFTDYWMQWVKQRPGQGLEWIGT

[0104]  TYPGDGDTGYAQKFQGKATLTADKSSKTVYMHLSSLASEDSAVYYCARGD

[0105]  YYGSNSLDYWGQGTSVTVSS

[0106]  SEQ ID NO:22:

[0107]

DIVMTQSHLSMSTSLGDPVSITCKASQDVSTVVAWYQQKPGQSPRRLIYSASYRY IGVPDRFTGSGAGTDFTETISS
VQAEDLAVYYCQQHYSPPYTFGGGTKLEIK.

[0108]  w] - A & BH 77 v 1) e B 7R 4 14 B CD 38 P AR A 4 i ik T [ b & R A AW005/
103083 [H 5 & F A 4W006 /125640 [E fr T F A 4W007 /042309 [ Br & F A AW008/
04724288 [E Br & F| A AAW014/178820 7 [ AR Lt

[0109]  ARSCHTIR B A K A 53— ALt 52, I HILAME T SO H1 BB 2t 9 5 (1) SE Tt 7
R —Ee s g R, 2R YT A SVERE R A IR (AML) 152V 97 3 10 51 %7 AT )
X HA 75 B 26 T e FBICD38HLAA /2 LA 7 AMLIT) — B[] , i 5t CD38 UL & 43 3l
J9SEQ ID NO:15F116[%) FE A% R AR [X (VH) AR 4En] 22X (VL) .

[0110]  ARSCPATIR B A K B J3— ALt 52, I HILAME T SO H1 B 4t 9 5 (1) SE Tt 7
M —Ee sy R, 2R IT A SR RE R A IR (AML) [ 52 V897 33 10 51 %7 A3 )
X HA 75 B 26T # i FBICD38HLAA & LA 7 AMLIT) — BEi 1] , i 5t CD38 LA AL 5 43l
J9SEQ ID NO: 17FN18[) FEAE R AR [X (VH) AR 4En] A2 [X (VL) .

[0111]  ARCATIR A K B 53— ALt 52, I HILAE T SO H1 BT 4t 9 5 (1) SE Tt 7
M —Ee s g R, 2R YT A SR RE R A IR (AML) I 52 9897 33 10 51 %7 A3 )
X HA 7 B 26 T # i FBICD38HLAA /2 LA 7 AMLIT) — BEi 1] , i 5t CD38 P AL & 43 3l
J9SEQ ID NO: 1912011 FEAE AT AR [X (VH) AR 4EnI 22X (VL) .

[0112]  ARSCPATIR A K B 3 — ALt 52, I HILAE T SCR H1 BT 4t 9 5 (1) SE Tt 7
M —Ee s g R, 2R YT A SR RE R A IR (AML) 152V 97 33 10 51 %7 AT )
X HA 7 B 26 T e FBICD38HLAA /2 LA 7 AMLIT) — B[] , i 5t CD38 LM AL & 43 3l
J9SEQ ID NO:21F122(1) EAE R AR X (VH) AR 4En] 22X (VL) .

[0113]  HUARHIF &S5 A A S PUAAR RN 1 ThRE , 18 e A4 40 e 48 Jfa - 5 (%) 48 o 25 12k
(ADCC) HUAA AR 5t 1 241 i 7 i 2 FH (ADCP) B IMA A< it M 20 i 254 (CDC) o 3X Fh Dl g ml ad it 4
TR T Fe BI85 & T B i R RS 1 1 S B 4 B Fe sz 44, BF e 200N+
WG T AME RGN RS 8, Fe b 6 4 M BORMA 5023 BT A 5 10 2008, 5 BCRE A0 . (4] 2
FIRCDISHI A M) B 47| A/ B kB2 o N TgGRI PP A TgGL 1962 TgG3FATgGAZR I tH & M.+ T
e fr) 2= 68 /7. ADCCH] FH 1gG1 Fl1gG34 5, ADCPA] FH 1gG1. 1gG2. IgG3 M TgG4/ 5, 3F H.CDC
A 1gGl FT1gG3/ 5.

[0114]  FEARSCFTR ) 777 UL AE T SCH F i i G 5 10 STt 7 80 — B Stiti 77 2
HiCD38H A A A 1611862 1gG3EL IgGAH] Fhzd .
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[0115]  FEASCHTIR I 77 i LU RAE R SR 51 A s 2 5 (1) S T 7 28 1) — S8 STt 7 22
PLCD38HL A1 ik 241 i 7 T K15 3 3 A9 K IE CD 38 AML AR i

[0116]  FHTASCHTIR 773 b DA SR ST B i A i 2 o 1) S it 7 28 1Y) — 8 S it 77 22 v 1)
FLCD3SFLMAR , AT 3@ ik A I 15Kk 175 5 28 A5 AMLAT G » F - S A 40 8 T2 1 9 v 2 i 1, 9t
H ARG A4 F AR vHE 5 2 10 B BE B 1 TVt . B A R W G 5 V6 R B L CD3 8 Fu A4 AT £ 4
10%.15%.20% +25% +30% +35% +40% 45% .50% .55% .60% 65% .70% . 75% .80 % .
85% .90% 95 % 5L 100 % 1 4 175 S 4 R T o

[0117]  FEARSCHTIR I 7 i LU RAE R SR H1 A s 2 5 (1) S Tt 7 28 1) — S8 STt 7 22
FLCD3BIE L ADCCR 5 F A% 117 R X CD3B T AML A i

[0118]  FEASCHTIR I 7 i LU RAE R SR H1 A s 2 5 (1) S T 7 22 1Y) — S8 STt 7 &2
H1CD38IE 1L CDCIR 175 T A« 177 4 1A CD38 T AMLAH fd

(01191 FEASCHTIR I 7 i LU RAE R SR H1 A s 2 5 (1) S T 7 22 1Y) — S8 STt 7 &2
PLCD38HL A I ADCP 75 5 75 7 K IB CD3S I AMLAH A

[0120]  FEASCHTIR I 7 i LU RAE R SR H1 A s 2 5 (1) S Tt 7 22 1Y) — S8 STt 7 &2
HLCD38HL A I ADCCHICDCIH 15 5 2% 475 26 15 CD3S ) AMLZH o

[0121] PTG 1 4 M B3 12 “PUAR AR 41 B A5 10 40 i #5443 “ADCC” 2 15 5 4
FET AL S AL A AR T e A 43t S 40 i -5 L A 2R A0 1k ) 28 B A T s an | R 5 A 4
O < BRL AR 200 L 0 200 G AR R T ) 8 pR RO AT A SRR I Fe v 3244 (Fe v R) R AR A8
HAEH U0, NK4H iR IEFc v R111a, 1 A% 4B R IEFc v RIFc v RTTFIFcvRIT Ta . RN 41
3 3 A S F L i i 1 R T T T L A 9 2 2 3 T A B A R 4 B 1 SRR CD 38
UM R AEFE T VP HLCD38HLAAR [ ADCCIE P , m] W i A b5 G 12 35S 4 B G A5 I\ Bl 3R A
CD38IIZH A , BT IS G928 S350 20 B mT 4 e S P AR 52 6 Ity » DT A I 400 i i A= 4 B Y
T AR B A SRR I 240 P H R B AR AC ) (B S PR A 7 e Gk BROR SR 41 A Y £ 1 )0
SRASE WU 40 B 5 i o F T LG 2R 52 925 P4 7 A 2 20 2 40 B 6 355 470 ) 6% 41 B (PBMC) FINK 4
o 7~ 8] 1 L 4T L 0,455 3R CD38 A Daud i Ml (ATCC® CCL-213"™) BB A 1 ifiL 73 Stk 2
9o bR PR o ZE 73 9 1 N 2 o, FH20uC (9P CrbRic BEGR D2/ N, SR J5 78 20 il o i) K #E 4
PR P 200 P R R 01 X 10O /m L, 8 I 25 P B2 (R PLCD38H A o LA A0+ 1 385 S 4T
Fd - $EZH g bE 2R AN Daud 1 40 MY , B BRI 46 WU 52 - 7237 °C R iR & 3/ i, i B0 2 ke
SR G E DN R T 50 D022 A S A7 200 B P R FR ° Cor o T 203 3 1 3 96 v SRR I N BB 41 P
7SI B R MR % Rt S A0 I F 1 1 2 e o B A R B I 5 R R ) B CD3 8 B AR AT i &
ADCCIE XTI (G 1 3 % = SR 175 T 1 M MU SR AR) 11 292096 .25 %6 .30 % . 35% 40% .45 % «
50% \55% +60% .65% 70% .75% +80% .85% .90% .95% 5,100 % .

[0122] PRI M i A g A FT” (“ADCP”) 2 Fi5 3 75 W5k 41 B (i a5 0 200 oL iy 2 4
FL) 15 P A4 FH TS Bk Do B0 5 B 40 B A AL 1] o mT3d e 4 R 7 2R A ADCP - s FH S04 400 P SRR
P16y 5 I 200 L A S 206 7 £ L, A P #6934 CD38 I Daud i 41 (ATCC® CCL-213™) B B4 iy
11975 b £ 8 e o8 &4 A B4 B, AT SR 41 D 248 TREAL DL R TAGFPE H B hRid 0 T XX
JOL 20 A B2 B L Ze mT R N4 s 1o v]AE B BN B PLCD3SHUAR I B L T, o R0 241 i L5 41
Bl — AR B A/ AEIR B S, 08 Faccutase sy B 40 . 0 4 B BE 28 26 S AR e M i it
CDL1bHTAARFNPTCD 4P AR % e E WG 40 A, H ELm] ff F A v 7 72525 F-CD117°CD14 " [5 5 441 i HH 1)
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GFPZE' % f i€ Wik | 73 EE o T A K B 1) 7 v R R HLCD38HL 44 7] 175 ‘R ADCPIX 2520 %
25% .30% +35% .40% +45% .50% .55% +60% .65% .70% 75% 80 % 85% 90 % 95 % 5
100% .

[0123]  “RMAMK M 4H B 147 51 “CDC” 2 45 75 S 4l FE T (I ML), Fo b BB 45 S PUpR I Fe
RN & FEOE *MAE R 73 CLa, 48 TS0 #MA LI , 5 B A0 P A0 T &AM (1) S0 AT
T BUMA R 3 UTRR LR B0 i 2 ThD b, 3 e kM i 20 J et 25 6 1 AN M B ) AR SZ AR (B
CR3) KA HEADCC . ] 51 dnid ik 4n R 5 = 2 R IACD3S I 4l BRI CDC « ¥4 Daud i 41 Mg L1 X 10°
AN /L (501 /L) BRI BIRPMI-B (kb 7845 1 % BSARIRPMI) HF , 445001 47iCD38HT 44 L 0-100w
g/ml 2 A ) B 2 FE NN B AL B S B TR SR IR A 1570 B, B Ln 1 (VR & AN s i
FIFLAF ARG R NAEST C N IR E 457081 o nT A8 FH AR 5 VA AEFACS I 7 v A M AL AL P g
LB A M 00 1R AR A 4L (%) o« T A BRI 7 2w B i CD38HT 4 ] 5 5 CDCIik £
20% .25% .30% +35% .40% 45% .50% .55% .60 % 65% . 70% . 75% 80 % 85% .90 % .
95% B100% .

[0124]  BATTREFUAR A SADCCH] g JyrliE it T AR Ak HL S 0H Rl o0 SR 15 . N 1gG1Ek IgG37E
Asn297 b 4 Z ) X453 G0 W GOF \G1.G1F \G2BLG2F T 2 K 22 B FEN-HE 3Lk . R & T
FEAY IR CHOZE I = A= o P A i 5 ELAG 240 25 /085 % 1 B8 Wl S T b 2 & o M2 B F e [X 1) R4y
R A RIS PR A% O 5 T , W B I F e v RTT Tadh & Sk B 5mHTAR K ADCC , 11 AN
SR B 45 A BCDCYE P « I FEmAb i) {8 F 4 HiE B 51 B A W B 2 AP BLF AR
FERT 8 51 25 2 TR AL BRI R Sh R B AN [R) 5 VRS B, 1 40 = 438 1l 55 729035 3% k- (Konno
Z N ,Cytotechnology 64:249-65,2012) , M A RKCHOZN A RLec131E N TE ML R
(ShieldsZE A\ ,J Biol Chem 277:26733-26740,2002) , 3 F A8 /ACHO4H it ZREB661E Jy 15
Y F& (0liviers A ,MAbs;2 (4) ,2010; BRI AT HL T s PMID: 20562582) , b K B 4438 9
Y R YB2/01E N TE L4 & (Shinkawa®$ N ,J Biol Chem 278:3466-3473,2003) , 5| N4F
SRR X al, 64 AR L R M (FUTS) JE A 1Y /N FHLRNA (Mori%¥ A ,Biotechnol
Bioeng88:901-908,2004) , B FIAB-1,4-N-Z Wk & L4 4 W L B I 1 1 AN JR Sk a—H
BTN L Tl A a—H #& pE I T4 57 JL R 8% (kifunensine) (Ferrara®$ \,J Biol
Chem281:5032-5036,2006,FerraraZs A\ ,Biotechnol Bioeng 93:851-861,2006;XhouZs
A ,Biotechnol Bioeng99:652-65,2008) . T A & BAH J7EH BL K SCR 51 i A it 2
SR S it 7 S — LE S it 7 S8 H B BT CD38HTLA T 51 U IADCC , ] @ ik HUAARF o Hh i Bt
ek i L o 49 P e g 9 G A SR RE R A7 256.290.298.312.356.330.333.334.360.378
5430 (IRHEEUR 51 X R AT 4 ) b0y B 3, inSE [E £R)6, 737,056 H ik .

[0125]  FEAR SR (1) — 2875 vk oh DL RAE N SCRR B A s 2 (%) S it 5 28 1Y) — S8 St 7
ZH L PICD3SHUIR AL S HURFeH 1) B e

[0126]  FEAR SRR (1) — 2875 vk Hh DL RAE N SCRR BB s 2 5 () S i 5 28 1Y) — 8 St 7
Z, PLCD3SPUM AL E ik FeH I & 2 R A7 B 256.290.298.312.356.330.333.334.360.
3788430 (MRHHEUZR 5 X kI AT 4 5) Ab i) B .

[0127]  FEAR SRR (1) — 2875 vk oh DL RAE N ST BB A s 2 5 () S i 5 28 1Y) — 8 St 7
Erh, HiCD3SHiR A A S B R0 % E415% 2 18] (1 hn15% . 14% . 13% .12 % -
11%.10%.9% 8% 7% 6% 5% 4% 3% 2% 1 % B0 %) [ U 7 SR ME L5 H4) o
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[0128]  FEAR ST IR 1) — 2877 5 Hh DL K AE T ST B T A s 9 5 () SIS it 7 58 1Y) — S8 S it 7
F, HLCD38FiAk B A S b & B 2150 % . 40% 45 % . 40% . 35% +30% .25 % .20 % .
15%.14%13%12%11%.10% 9% 8% 7% 6% 5% 4% 3% 2% 1 % 550 % [ XL 43
B LE .

(01291 Fer (1) B # A9/ 1) 5 0% 2 & m] 3G s HuCDI8HIAR I ADCCIE 1

[0130] AR B R IEASn297 AL HEEE N 1) 5 WS FRPE (1) & o 5 VM (1) AEN B8 75 2 T
W 1) S5 R RO T B A B 25 R 1 B 43 bL X e g M ]l o 22 o R AT SRAE A 8 &, 9 - 1)
15 FH X ENH R P AL BR A BEAS (19 U, 2 6 45 0 VR A S5 40 B A 3R H B 0 45 M R v H 8 i
45 ) FIMALDI-TOF , 40 [ s F) A AiW02008/077546 H1 FTidk ; 2) BEAR B Asn297 B0 , B J
FAEAR FF I K FH 264G A HPLC (UPLC) A1/ BRHPLC-MS (UPLC-MS) BEATAG M/ 52 & 5 3) XK
SREN 0 SR ImAbIEAT SE 88 8 (1 40 BT, RIS HEAT AN 384T FEndo  SEXH B BEXTAsn297 5K B
() AL B, BT SR Bl E 55— G LeNAc BB AR —GLleNAc BBl 2 [A] 5] R 240k, B0 R T4 —
GLeNACIR) 7 50 s 4) 1k BV Ak (9, JGk 2 1 g i N KR Ly s —C) RmAb Y A6 R 1 o3 ik, B JS
I HPLC-MS (UPLC-MS) #4773 59 R AN € & 5 B45) FIPNGase FEAsn 2974b#EATHE 514 i
R ZHE AL, AT K mADAR M S mAb 2R [ 70 &5 o AR 25 B (MR R TE BT R U I R B
PRIt 9 a5 23 B 4 BT R TP AR JE B, 3 e 4 R SOV « SR FH 228 0 4 Bh Ot il L S
(MALDT) JJi i , 83k bb 5 S 06 Jo 7 5 200 JU 1SR 0] R W 25 R 1B AT RS AR AIE 5 sd i B85 138 4k
HPLC (GlycoSep C) fffi i€ ME VR FR L2 5 5 33 IEAHHPLC (GlycoSep N) , MR 45 55 AK AR v 43 25
A AR DL B i & 8B 405 B UKk O 15 5 98t (HPCE-LIF) 4y 85 A IR R
W o

[0131]  dAHIIE TR T, IS SR Bl ICE B & B 2 IR DU I 5 B & 2 N 290 % -
15% .

[0132]  WATSCHT L, “IE W G EERE” B IR a5 B R IR YU A i & & R4 m T
50% , 38 K258 T°60% . 70% .80% 85 T85% .

[0133] AT ASCHTR 773 b DA SR ST B i A5 s 2 1) S it 7 28 1) — 6 S it 7 22 v 1)
PLCDI8HLAA , W i ik CD3BRE P4 1 15 K75 = 2% 1 AMLZH Ffd . CD38 & 2 Ty i ik , FL HLA5 ADP
W HEEE L BEIE M L (40 FHNADJE PR ADPAEZ BE (cADPR) FIADPRIVS LA o CD38IE AL BR M 2% AT
TS NADP [ JR T e 5 [ 5 HH R (1) 22 # , 72 A= NAADP ™ CHETER - iR =04 — A% HF BT IR) o FH T~ A< &% W
J7 5 HR B HLCD38 P AR X N CD38 ) g 7% 1 i 1 15, A #EGraef £ N, J.Biol.Chem.269,
30260-30267 (1994) AT I iy I 5 v A 34T DU & 51, PR R AINGD™ 5 CD38— i & » 7 H.
AT NS TR P T PR S 00 AN [) B 1) s, Jd sk 9 606 V23, 7 34 0nMITF) B8R Y A A4 10nM
(10 2 S T MR MUPAGDPAZ R (cGDPR) A& I Y 45 o I AR #iEMunshi®é N, J.Biol .Chem. 275,
21566-21571 (2000) FTik [FIHPLC T V24 5E cADPRE BRI 3016 o T A ST ik (1 4 o B 114 7 1%
W DL TR SCRT A BT Y S 1) SIZ i T SR ) — RS St U7 S A HLCD3 8B A ] I I CD3 S I
PIE D #120% . 25% 30% < 35% 40 % +45% .50 % +55% 60 % +65% . 70% . 75% 80 % +
85% .90% 95 % 5100 % .

[0134]  FEZR SCAT IR 1 A 2 B I — e v db DL AR ST A BT A s 4 1A S it g 61—
B St 7 L, HLCD3SPLAR AL 4 I ASEQ ID NO: 6.7 F18 ) 5 4% B Mk 5 X (HCDR) 1
(HCDR1) .2 (HCDR2) 113 (HCDR3) J¥%1l
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[0135]  FEASCATIR 1) A A B ) — 6 75 vk vp DL R AE R SCH BT iy 4 5 (1) SE il 77 R 1) —
BB 52 2=, PLCD3SPUAAR AL S 43 9 SEQ ID NO: 9. 10AT1 1) 4% B Ak %€ [X (LCDR) 1
(LCDR1) .2 (LCDR2) #13 (LCDR3) J¥41l,

[0136]  FEASCATIR 1) A A B 1) — 6 75 vk v DL R AE R SCH BT iy 4 5 (1) SE il 77 R 1) —
B S 7 e, HLCD3SPLAR AL 5 43 I ASEQ ID NO: 6.7 F18 ) 5 4% B Mk 5 X (HCDR) 1
(HCDR1) .2 (HCDR2) #13 (HCDR3) ¥4, LA K43 7| SEQ ID NO:9.10F11 1) 424k H 4h ik E X
(LCDR) 1 (LCDR1) .2 (LCDR2) F13 (LCDR3) J¥71.

[0137]  FEASCATIR 1) A B 1 — 6 75 3k v DL RAE R SCH BT iy 4 5 (1) SE il 77 R 1) —
S5t 7 R, PLCD3SHUMARAL A SEQ 1D NO: 4ff) EE 4% n AZ X (VH) MISEQ 1D NO: 5 4 n] A%
X (VL) »

[0138]  FEA SCATIR 1) A A B ) — 6 5 vk vp DL R AR R SCH BT iy 4 5 (1) SE il 7 R 1) —
e St 77 22, PiCD38HILA AL A SEQ 1D NO: 12K E 4% FISEQ ID NO: 13/ 1% 4% .

[0139]  FEASTATIR 1) A B ) — L8 75 vk v DL R AE R SCH BT iy 4 5 (1) SE il 77 R 1) —
BESiE 77 ZE H , BUCD3SPUMAR AL & & IR T 71 S SEQ 1D NO: 12/ R PR ST 51 B A5 95% .96 %
97 % 98 % 599 % [F] — VL1 HEE DL R & IR T 51 HSEQ 1D NO: 13/ 2 L 7 7 HH95% «
96% 97 % 98 % 899 % [F] — 1 ) i i

[0140] 5414 SEQ ID NO: 12f) B4 MISEQ ID NO: I3[R 4% H HiikF A AR [E i Fifdk a]
FHF A B 00 7 2 o AN A SCRT AR AR TRD” 3 F8 4 Lb S 0 V9 P 28 el A A O
B AR MFEN A A R EER AR EER R PUAERE R A1.2.3.4,
5.6.7.8.9.10.11.12,13. 1480152 LR B 46t , X 0 B e AN 2 P PuAZR B R s ANl 52
Mo o B 49 bl [E] — T DA and ik 8 FVector NTI v.9.0.0 (Invitrogen,Carlsbad,CA) f
AT i gnX AR R (1) BRI T B 1 O X bE R T A 2 o A BRI 2 1 5 4 BT DA R AR 2590 17 51 DA XS
AN FEECE FEE AT R 2, A AN 48 58 AH DG 7 91 o FH SR IEEAT I 2K 28 1) s 481 1 2 2 A
FHER I\ 1% B I XBLASTELBLASTPAE ¥ (http //www ncbi nlm/nih gov) B{GenomeQuest™
(GenomeQuest ,Westborough , MA) A4 . A X F -4 2 BH J7 v A B PTCD3SHLAR 1FEAT ) 7 451
B 38 5 LA R ACUER A7 3 7K P BT AR A 2 R M 1 R SR R AT () PR 5 B e 3B T A
R ST B 4 DA S LR REVE 491 an A e 1 B RN T, B PUAR RS DI RE o AT Wk Bt
CD38HLAA ) B A B B /E H1.2.3.4.5.6.7.8.9.10. 11,1213, 14815/ JL 8 B #e . it
Ab, B B R B R AT AT R SR BRI AT DL P =R R B e, Gt mT X T = ER G S AR
BH) MacLennanZs A ,Acta Physiol Scand Suppl 643:55-67,1998;SasakiZf A\ ,Adv
Biophys 35:1-24,1998) o it ¥ 1) 2 2 R B 8 v DAl A3 AR N DR 78 75 2 9% B 46 ) A
JE o 2 JE IR B 0T DL i@ 1 PCRB AR R 34T (GEE L R]4,683,195) o AT AH N7 VA4 1%
AR ST B an s FHBE AL (NNK) B ERE AL 205 7 (B anDVK 205 7, Hgmtd 1128 (Ala.
CysAsp.Glu.Gly.Lys<Asn.Arg.Ser Tyr.Trp) , J1E X FE i ik B A B iR Rr tE RO A8 4k . m]
A P A ST TR 1 D5 ARG T T A B ) AR AR E CD38 IR 45 &, J s S 4B i P TS IR RE g, B
CD38M & VLI BE

[0141]  FEARSCHTIR B 7157 DL AE T ST B A s Y ) S it S8 i — e st 5 8 v
PLCD3SHLAA T L — R A5 A1 17 (Ko) 45 & NCD38 . FEMR I A K W 1) — AN S it 7 b DL S AE R
SCHT A A i O 5 1 St 7 28 1) — e STt 77 22, HUCD38PL A S & CD38HIKn5E T8/ T4
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1 X107, 5 X 107M 1 X 107M. 5 X 107" M. 1 X 10715 X 107 M 1 X 107 MM 5 X 10712M, 1 X
107125 X 107 BML 1 X 107 BML5 X 107 ML 1 X 107 MBS X 107 19M. 33 H v i A7 4A 3 BB B4, iX
P AR AT AR N R S i ) 2 T 25 58 1~ AR 8K i nexa 77V 58 o — Rl 1 S5 A A 25 T 5/
F1X10Me FH—FloR BB M AT 2N F1 X 107M,

[0142]  #F— 26 St 77 22 DL AE T ST A1 I i = 1) SIS Tt 7 2 10— B8 St 77 S8, 9L
CD38HUAA N XU S M Bk o AP B HLCD3SHUAR I VL AN/ BLVHIX B WA SC Tl M3k % 5
IVLANVHIX TR A BSOSURE S 14 2 K P o T A A an DL & 0 o it (0 IR 6 452 R, 3k 1A
THUARF e I CH3AH ELAE FH LAY BSOSURE S PEBAA , AT 1) 28 b 200K S e b - SE 1 1 07
695,936 [H xR AFW004/111233; £ H LR AFUS2010/0015133 5 £ EH L F| A AR
US2007,/0287170; [H Br & F| A AFW02008/119353 5 35 [ & F| A 4iUS2009/0182127 ; 35 [F 4 F)
ANAUS2010/0286374 ; 35 [ H F| A 4iUS2011/0123532 ; [H b % | A 4iW02011/131746 ; [ bR
LRI AAW02011/143545 5 83 EH L HF] A4HUS2012/0149876.

(01431 54, M4 [ bR & R A AEW0201 1 /131746 T3 [0 77325 , A & B 1) XU S M 4k ] £
TCARE AR R, J8 ack 7E A B e P A YR SR B AR B CH X 38R 5 N AR BR AR FF HH P A
A BRRE S AR SR B AR I8 R 2% A T TR BOBURS M e U — SR U AR AR S A 1, 238 )R
MRV R R AL AEZTT AT B R R AN AR (B ndiCD38HuAA) FHEE
RES I N PR S T AR DAFECHIS A A FE 2 B 3, i 3 vy S U SRR RS 1 s LR AR I8
JREAE T — & E X2 LA VFREE X 1) 1 e 2 R K A B B e A A4 s AT 3 I Fa b i 22 46t
A2 R S TR o 8% B 2% A d B AR M AT P R B AR I8 R %A o TS s M A R ) e 2-
ikt M (2-MEA) \ W7 BERE (DTT)  H /R 85 EE (DTE) B H IR = - & 5 Bk
(TCEP) \L—>f- Bt Z FR AR 2k £ I, AR IR Hb Ik [ - 230 25 2 e R R BEBE AN = (2R 4. 5)
o ot , 72 22 /0 25mM 2-MEARAFAE R B A /00 . SmM it 75 48 B X A7 7E R, 7E5-8 ) pH A
pH7 . 0BpHT7 . 4L J2 B2 /020 C IR E T , oI i & 220904

[0144] ] - 04RSP HU AR 1) 55 — 25 8% AN 28— 55 4% A 7 B 1 CH3 2R A2 J2 K4 09R AT / B,
F405L.,

[0145] AT 7E b 45 A AR B A HTAR B VLIX R/ BVHIX T 573 A1 SURE S 14 45 40, A2 451 G S
] ARt e Bk B H (Dual Variable Domain Immunoglobulins,DVD) (| Fx % F| A Af
W02009/134776) , 5045 2 Fh — T A 385 DU 432 B A AN R R R 14 190 PR S AR 1 454, 3
= R B R R A IR, (i 5 R A AW02012/022811 2 [ % H5, 932, 448 2 [H % )
6,833,441) .DVD2 2 KPufhk, 10 & B A VHI -2k -VH2-CHE5 f ) B 5 AR A VL1 -4k -VL2-
CLES M 2% s B2k AL I o

[0146]  FEA ST IR (1) — He 5 it 77 22 v LA S AE R ST B T A 5 2 o 1) S it 7 8 ) — 6 5
Jiti 77 S, PICD3SHIMAR R & B R & R A A G EN B R AR .

[0147]  AMLiZWrtH R AR B T e iR Pa 572 D AEH 2 (World Health
Organization,WHO) FJAML%> 28 (Brunning® N ,World Health Organization
Classificaiton of Tumors,3,:577-8071;JaffeZs N%w%s,Pathology and Genetics
of Tumours ofHaematopoietic and Lymphoid Tissues) P &AR$E ] FHH 45 WiNational

Comprehensive Cancer Network (http:// www ncen.org/ professionals/ physician

gls/ f guidelines_asptsite) Wik 1145 FE 134T . WHOZ» S BLHE IR RAFFAE 40 A5t % 2 L e
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P B B AR, T A IR YT RIS MO B AR 2 B IRNE R MR 2, I HoKs
AMLZ3 VU A T2 Y TR . A AT S B A% 5 (O AML R 2 RIR A8 19 AML J6 97 FH S PEAML |
DA S 53 RANBR R AML

[0148]  FEA ST IR 1) — 8 St 77 22 v LA AR R ST B T A 5 9 o 1) S it 7 8 ) — 6 5
77 R, AL A 22 /b — st A% 7 5 I AML .

[0149]  AMLW]RE 5 e ARS8 FI21 2 8] ) 2 A7 « Y A 1670 (1) Z) AL sl AR 67 L Y iR 15 F117 2
(B FET 0 7 B B AR 1 A X038 A O o

[0150]  EAMLAHSC) H W4k S HE 9 5 it (8521) (9225922) (AML1/ETO) vinv (16)
(p13;q22) Hit (16;16) (p13;q22) ; (CBFB/MYHL1) 5it (15;17) (q22;q12) ; (PML/RARA) £ H
XA 1) Gyt 7y 6 1) 8 TR o 69T FF SR A R s 2 22 (CR) 26

[0151]  FEAR ST IR 1) — 8 5t 77 22 v LA AR R ST B i 5 5 2 1) S it 7 8 ) — 6 5
Jiti 77 S H  AML A e AR 8 RN 21 2 8] 1 AL « G AR 16 7R P B AL BRI e e fR L5 RN 17 2 T8 F)
Gor VB Y AA 1 1 () B AT KOG

[0152]  FEAR ST IR (1) — 8 5t 77 22 v LA AR R ST B i A 5 9 o 1) S it 7 8 ) — 6 5
Wi 5 &, AML 5 Je ok Tt (8:21) (q22:q22) (AML1/ETO) vinv (16) (p13:q22) Bt (16;16)
(p13:q22) ; (CBFB/MYHI1) Bt (15:17) (q22:q12) ; (PML/RARA) A%,

[0153] &R HH AF 22 A~ Jik D] rh 1 4 400 i 5% A% 5 AML R TR AL I AH 56 o X S8 A0 35 7E fms —AH
5 s R B IS (FLT3) AZA- R R A (NPML) ST e i &0 1 (IDHL) S48 % i &5 iy
2 (IDH2) DNA (i msig —5) — FH BL 46 #2 J3 (DNMT3A) CCAAT/ 3458 1454 B [ a (CEBPA) U2/
RNAFE B[R 71 (U2AF1) zeste 2Z il E &2V F 1) 1G58 1 (EZH2) Qe AR L AR 25 # 4%
H (SMC1A) FHL AR 3 2 M 4EFF (SMC3) (The Cancer Genome Atlas Research Network;N
Engl J Med 368:2059-74,2013) H1 {5745,

[0154]  FEFLT3EA i S8 A8 O 248 K £920-30 % (T2 W AML (6 2 h 45 2 il A . 3K 2
ALFEFLT3-TTD N #8 A B EE R RAR , HH A2 ) A o D64 ANFL T3 R A s 385 70 (Schni ttger
2 N\ ,Blood 100:59-66,2002) 5|3, A M AEFLT3PAME4 - (1) D835 5848 . A FLT3-1TDFE AR
(1) B A ok B PR A SR A AT (0S) UL Rt m I E K H Kottaridis®E A ,Blood 98:
1752-9,2001;YanadaZs \ ,Leukemia 19:1345-9,2005) »

[0155]  TDH1AITDH2 [ SR ARAFAE T 2915 % F T2 W7 535 A . TDH1 2825 40 45 & #R132H.
R132X (X HAE B & A R) I HR100Q/R104V/F108L/R119Q/ 1130V F11DH2 5845 £, B #tR140Q
FIR172, IDH1 /29875 15 T J5 /N B AR, /N[ 9 & TDH2R 00— 2 2 I 55 9 K A= A7 A 5%
(MolenaarZ$ N\ ,Biochim Biophys Acta 1846:326-41,2014) . IDH1 /2282540 3R |56 25 5 T i3t
M HEE MolenaarZE N ,Biochim Biophys Acta 1846:326-41,2014) .

[0156]  FEA ST I (1) — He S it 77 22 v LA A8 R ST B i A 5 2 o 1) SIS it 7 8 ) — 6 5
T 77 e, AML 5 76 Fms—HH S5 R R B2 3 (FLT3) AZA-MERE 25 1 (NPM1) A7 45 18 it & il
1 (IDH1) « A5 B Wt U2 (IDH2) \DNA (g s g —5) — F SR HE A2 3 (DNMT3A) LCCAAT/#5
4548 Ha (CEBPA) JU2/NMZRNASHBHIA F1 (U2AF1) zeste 2% Ml & 420 JE i) o8
(EZH2) BRI AR) 25 Fa 4 FF (SMC1A) R AR 311 4 i 4EFF (SMC3) Hr (1) — AN ERZ AN AR A
Ko

[0157]  FEAR ST IR 1) — 8 5t 77 22 v LA AR R ST B i A 5 2 1) S it 7 8 ) — 6 5
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it 77 ZEH , AML -5 7 ms—FH DG (1) B U B B3 (FLT3) HH I — AN E 2 AN RAFAE G .

[0158]  FEA ST I () — He 5 it 77 22 v LA AR R ST B i A 5 2 o 1) S it 7 8 ) — 6 5
i 7 &, AML 5FLT3-ITDAH % .

[0159]  FEA ST IR () — B8 S it 77 22 v LA AR R ST B i A 5 2 1) S it 7 S8 ) — 6 5
Jiti 77 ZE R, AML A5 76 S5 4746 R i S0 1 (TDH) B S #7746 R i S0 2 (TDH2) Hh i) — AN Bl 2 A~ 58
AR

[0160]  FEA ST I () — He 5 it 77 22 v LA A8 R ST B T A 35 2 1) S it 7 8 ) — 6 5
Wi )T b, AML 5 78 A e i A B 1 (IDHL) i 2845 R132H.R132X B R100Q/R104V/F108L/
R119Q/T130VAHZ%,

[0161]  FEAR ST IR 1) — e S5t 77 22 v LA AR R ST B i A 5 2 5 1) SI6 it 7 8 ) — 6 5
Jiti 5 R, AML S 7E S A7 45 R M U2 (TDH2) HH ) 28 A5 R140QFIR 17240 %

[0162]  FEA ST IR 1) — e 5Lt 77 22 v LA S AE R ST B i A 5 9 1) SIS it 7 8 ) — 6 5
i 77 ZH, AMLR R 2 2 JW 2 1 AML .

[0163] 5% R4 R HIAMLERIELE T 7E AN B0 2 A8 R4 v R p 28 DL AR
IR B E Rl 3N ZE /020 % [ RELH A .

[0164]  FEAR ST IR 1) — 85t 77 22 v LA AR R ST B T A 5 2 1) S it 7 8 ) — 6 5
Jiti 77 ZE A, AMLZ 7697 A IS PEAML

[0165]  yHI7 FHIMEAMLAZ 2 J1 B4k 297 V2 A0/ BBURHR 7 I 45 51, 5 Honl 78 B 52 T A8 )
TG R A GBIT0 % i B VR T A S MEAMLE) e R e ik B, AR Ytk A0/
BT TR

[0166] Gt A B HE v {5 FH 24 11 7 V2490 e 6 SR A 4432 W e B i% 1 43 Bt - Southern Efl
R P AT %5 5E

[0167]  FEAR ST IR 1) — 8 5Lt 77 22 LA AR R ST B T A 5 2 o 1) S it 7 8 ) — 6 5
Jiti 77 ZEHh , AML AR 704 B AML (MO) ARt BRI AML (1) B BRI AML (M2) S B 20 4% 24 e 1
95 (M4) Sk BA% 40 i (A s (M5) s k20 (A i (M6) 2ot B 40 A i (M7) L &k
REB I 3 L7 St A BE AT 4E b B BE R IR

[0168]  FEA ST IR (1) —HE 5 it 77 22 v LA A8 R ST B i A 5 2 o 1) SIS it 7 S8 ) — 6 5
i JT e, AMLAL T 22

[0169]  Ab T 2% fiF v B AMLIE & & XA IE & 4 BRI 86, BB > F5 % B BE4IAE , 15 41
I 11#>100, 000/mm A L /NFI> 1, 000,/ mm> AN PR 4 i

[0170]  FEA ST IR 1) — e 5t 77 22 v LA AR R ST B i A 5 2 1) S it 7 28 ) — 6 5
Jit 77 S, AML AR R B HETR Y

[0171]  FEAR ST IR 1) — e 5t 77 22 v DL AR R ST B i A 5 9 o 1) SIS it 7 8 ) — 6 5
Jit 77 A, A AL B3 T & s be 2 (Bl i T Bl 3 JE IR VA T

[0172]  FEAR ST IR 1) — 85t 77 22 v LA AR R ST B T A 5 2 5 1) SIS it 7 8 ) — 6 5
Wi 75 &, AMLZ AR A AML

[0173]  FEAR ST IR 1) — e S5t 77 22 v LA AR R ST B i A 5 9 o 1) S it 7 8 ) — 6 5
i 75 2R, AMLAZ /N JLAML .

[0174]  FEAR ST IR 1) — 85t 77 22 v LA AR R ST B T A 5 9 1) SIS it 7 8 ) — 6 5
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Jiti 77 ZEFR , ICD3STUANE AR T 2 MR o o 4 e 7 12Kt P

[0175] AT A B4 e PR RN/ B 77V 8 C A BRI 2 IR 9T 2 5 6 R F 29l ik
BT BT REUH P , 5038 © R B X IX FPE T I HRPTIE , 5 5 R 8 X AR 9T
UM AT RE 5 R AN/ SR P A OC (IR B 491« AR (g BRI 1) 1 B Bl P AR, g
JRST B R A7 A 149 164 0, e 200 A 45 B ) 14 22, iy R e R 4 B %) A G T R 52 P B, L/
BB AR (S A N — ALY B e AR A S AN - 5 R A O 1 S R IR 1 B
RBCEAAR AT IR 2 I8 TT 3 O R R BT K B S R 6 25 ER T VR I HE B - 5 AR
SRR P AR 48 e () S BT A BT AR AL o (51 1, -5 AML A 25 (4D PR P 6 955 2 55 0% 55 Sk o Rl
VAT SRAA AL S I o 22 R R B R

[0176]  FEAR TRl (1) — L 5 5 58 HR DA R AE N SR B B A i - (0 S it 7 8 1 — e s
Jiti 77 A, BrCD38HLAA 5 & b —Ff AT VLB A it

(01771 AML AT FH SeT 4% T (o as g 5] - A1 4 1 . 5lara—C) A1/ Bl IR R AR 2 20
ZRWE LR E ERF R IHUA B RCRFE R ERIA YT - 7] 9097 AMLIG e 17 259
43R (Hydrea®™) P fbi% (Dacogen®) « 347 % (Leustatin®,2-CdA) ik HiiE
(Fludara®) ~#0AM& BE RFEIE T (VP-16) 6B S ME04 (6-TG) - 5z 5t S5 [ 15 24 tnik JE FA Bl
HLFEKFA (Decadron®) ~ FH 2R (MTX) 6-37MEN4 (6-MP) BLFTILAH (Vidaza®™) -

[0178]  AJ FH TR 7 AMLI H & 2508 4 I SR B R (ATRA) 4EATR 5 Vesanoid ® LA & =
4k i (ATO, Trisenox™) - ATRARI =44k — Bl a] F-FVA 7 2tk 5 Ihn 40 i (9 975 .

[0179]  FE—2esjiy S, HLCDI8HLAR SRl bl pf F M R L B/ T8 1R 25 3% A LE 2 DK FE
LR R FE MR M VG A o 4 e SRR BV L F AN B AR FE AT 6 S RS | 7 [
B R JEAA S HILZE KR  FF IS | 6L w4 il oo LA 7 I &5 it FH - i 3

[0180]  FEAR ST Al 1) — LS5 5 58 Hh DA R AE N SR B B A i - () S it 7 8 1Y — S s
Jiti 77 ZE PR, FLCD3SHLAA 5 b it At v Bk A e FH T R

[0181]  FEAR SRl (1) — L5 i 5 58 Hh DA R AE N SR B A i - () S it 7 8 1Y — e s
Jiti 77 & H L HLCD 38T AR 5 Bl W i A 22 S b BB it T AR

[0182]  FEARSCArad (1) — LS 5 58 Hh DA R AE N ST B B A i - () S it 7 8 1 — e s
Jiti 7 B, 2R TT H D B B T

[0183] 7 i ] g b S R S S v (IMRT) SR A JCST « BT An] % =X ) i S M R
A EFEINID T 59 ] 2R T a4 AZH 21 R] R (0 a0, RN SO PR P L GliaSi teEk
) F/ B G HRIFARES

[0184]  m et FH A 2R £ JEUH 5 v A 4 SEAA S8 1) JEUS AR R L 30 IR AR 58 [ TR AR RHF
AR AR BRI 792 (IMRT) o BH 2 PR 2 S AAR 58 190 JEUH AR AR BOKe TG e 1% 28 g
ARy Y e e o A e S b B R A ) VA A=A [ D € DA = e =V N0 D€ il
A AR, 18 M 1Gy 29306y , I H AT G5 8] JE [, e FE 9 a1 225,10, 15.20. 25 i %
30Gy 1755 o K AA To B[] 58 36 B, SR E 17 TS AN 78 BEAE B IR YT H ik BT T R T A
RA]SEHLE S, AT SO VR I3 2 AN OB IR o 2 T4 — Bt (AR T7 Mg i, T80 Ah &t
FARFRA OP IR SEAR TE R MR AR BiFSR. AHEL 2 T, SR E [ AR AR = Hg— Ik
PEVRIT o 43 IR SEARE R JEUH AR R 0] S 350G T b, B, v Bl 2R 100 Jie 8 &40 g 7% KRS T 4
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A SRR FZ R o e A I 2 230 B 2R re TS 551 1 R 22 IR B /N U B ) S BN o 5
TR NTRUR TR AR LG, SRR TBU 7R 2 T R0 5 2 I 23 IR, 22 O/ IN U 71 B e
i 25 A 5 22 i e 4 B [0 B 2 T 0 2HL 2R o A FH 20 IR ST AR S 1) T8O it P ) T8 7R =2 T AR AL
M1Gy 2= Z150Gy , F£ H o]t FE (A YE 45 1 i1 225.10.15.20.25.30,40 5 250Gy [ 2>
A3 UR B o A AT A P R SR i (IMRT) o IMRT 2 — Fl e b P = 4538 T U ¥4 97 (3DCRT) 1
e AT, AR T BN 1] (1) T 2 s 2 DA s 305 K T 1) RO 771 e 2 S0 e g B g TN 1)
5 58 [X 38 FE3DCRTH , kAN JEC PR B4 351 1 56 FH 22 -1 B4 (MLC) & T+ 59 8 77 [m) SLAW (BEV)
() H AR » T2 AE 22 AN B 0R o IMRT Fo R385 7E 22 AN /N X H R B0 SR B {56 4 771
RO B T T R 1 =4 (3-D) TR o IR, TMRT Fo ¥ 452 i P T 53 771) 2 v 728 g 4 17
DX 35, [ s e /)N A ] L ) T S B 5 A PR R & o IMRT e & i V8 97 X5 191 g T IR () g
40 24 i Jge [l 4% 5 52 A 25 ) 45 RN 1 G e B 2 AR M A

[0185]  FEA ST Il i) — He S it 77 22 v LA S AE R ST B i A 5 2 1) S it 7 8 ) — 6 5
Jiti 75 &R, 52 IR YT B4 2 I T 41 S A2 A (HSCT) «

[0186]  FEA ST I 1) A i B — B8 52 it 7 58 v DA S AE T SCH B Pl s 9 5 (4] S Tt 7 8 1)
— e T SR, HSCT2 SR I Ak [R] Y 0 B[R] 56 (R, B, At AA S 2 A 25 o AR ) Y57
HSCTELFE M 26T & HEEUHSCH: VA IR SR IS HIHSC . R 15 BE )5 W 32 16 TT 3 B AFAEHSCRE FEL 31 32
TRIT o FURHSCTI S ML L 52 9697 7 ITHLAZY ) SR YR HSC A4 SR HXHSC

[0187]  “I& M-TAHAFEAE” & KU T B i (FEX MG 00 S AR & BB ) Iy (1 o &b JE
I AR 7 I BYEE K IV T A ) RS A

[0188]  “&Zi& I TAHMFEIE” 218 B FH ik £ O A2 RS2 B B2 HSCT
[0189]  FEA ST IR ) — e s it 77 22 v LA A8 R ST B T A 5 2 o 1) SIS it 7 8 ) — 6 5
Jiti g R, B AENSCT 2 /T B4 58 AL 2436 7 A/ BUBURR T .

[0190]  REEH VI AEHSCT 2 B AT AL 2236 7 A1/ BB VA T (BT B I RS AE T &) LATE RS A AT
TER B — Bl B A 3 I A0 . 78 S URHSCTH IS LT, J 3 vl RE IR B [ S 2 40 7736
IT o — PP B R A /T AE T VR SN E I SR VE S (2 I WnSkinner®8 A, Ann Intern
Med 140:85-93,2004;GertzZE N\ ,Bone Marrow Transplant 34:1025-31,2004;Perfetti
% N ,Haematologica 91:1635-43,2006) . A] 7EFZFE AT VG T A 458 FH AR T80 V6 7 AT AR i AS 45
P RN 5 BT AT R KR B R U VR IT S PiCD38 Ak

[0191]  FEAR ST IR 1) — 85t 77 22 v LA AR R ST B T A 5 9 1) SIS it 7 8 ) — 6 5
77 e, B AMLIR 3216 97 3 X T-CDL6 B A7 B 1584k I 8 N & iR A2 465 1) (Fe v RITTa-
158F/FAE R Y) , B0 F-CD 161147 B 158 Kb 1 251 2 R FN 2K TH & B =2 42 & 1 (Fe v RT1Ta~158F/
VI AY) . CD16HFR AFc v 3Z4&T11a (Fe v RITTa) BUAKSE A J B BREH v Fe X ZARTITI-A
[ A CIESEFC v RITTa®k AR IEA B 158 S Z IR/ RN EIR (V/F) Z &M mEe v
RITTIaXt N1gGHISEA /1. 5Fc vy R111a-158V/VAHLEL , B Fc vy RI11a-158F/Fu{Fc vy RI11a-
158F/VZ A VR 324 7R I S P e A e R A2 [P ADCC o AN—IE B[ 2 0% AN & ali &
DB EERE R T PURIE RADCCHIRE /7, 1X A2 HH T34k 5 AFc vy RITTa (CD16) HI45 615 A
3% (ShieldsZ N\ ,J Biol Chem 277:26733-40,2002) . A] i FH 8 #7715 20 B B (K Fc v
RITTaZ &1k,

[0192] AR BIEHRHE T HTI6 97 A AL SZ I8 97 & 19 715 12 5 A FE ) 0 A 75 5
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() 835 it 5 A CD38 (SEQ 1D NO: 1) i [X 38 SKRNTQFSCKNTYR (SEQ TID NO:2) Fl[X 3
EKVQTLEAWVIHGG (SEQ ID NO:3) 45 & HIHiCD3sHiiAk , Hrh 22 1677 H AECDI6I A B 1584 B A
TR B R 44 B35 AECD16 [ 7 B 15840 A S R A A T A R 24 & o

[0193] AUk BRI ML H 19697 A AMLIY) 323697 & M PtCD38Puis , Horh 21697 & A 178
fms—FH I 1) 1% 2B I3 (FLT3) Hh R AR

[0194] AR B T 967 B A AL 3296 97 & I HLCD3syifl, sz inir & B A
FLT3-ITDRAE

[0195] Ak BHAR IR M 19697 A AMLIY) 323697 & M PtCD38Pu s, Horh 21697 & R A 178

SRR A EE2 (IDH2) HH 5748,
[0196] 7% BH R 4L F TR 97 S AMLIY 323697 & B HICD38Pufk , Hoh 23697 # BA 1
AR A2 (IDH2) HHIR140Q%58 745,

[0197] AL HE T 9697 EA AMLEI 29697 # B PiCD38yi ik, sz iy & A 1E
DNA (Hur g -5) —H JL 5 2 153 (DNMT3A) H R AR

[0198] A BHHFEHE T ¥697 EAA AMLEI 29697 # B PLCD38yi ik, sz iayr & A 1E
DNA (fmsng-5) —H S5 A2 B3 (DNMT3A) H [JR882HFE AR o

[0199] AR BAHILHE AT 55 87 FIBCA 1T B AMLIK 32 V6 7 & I PLCD3s i, 1
Wi B2 36T LA 7 Cms—HH S A i U B 3 (FLT3) R ) 9878

[0200] AR BAHFEAE T 55 iR I7 FIBCA VT B AMLIK 32 V67 & I PLCD3s i,
H 52167 4 RAFLT3-1TDRAS

[0201] AR BAEIEHE T 55 67 I 1T B AMLIK 32 V67 & I PLCD3s i, 1

A2 36T B HA A ST IR i A2 (IDH2) 7 (1 5842
[0202] Y BHBIRME T 558 iR 7 IR &R 7 A AMLI 3296 )7 3 B FICD38Hi 4 ,
323697 HA AR ST IR i 282 (IDH2) A R 140Q5€ 42

[0203] Ak BHHEEAE T 5 58 VR 7 I & 16 IT A AMLIK 32 ¥R J7 3 I HCD3s P4 ,
Wi 823697 # FLAA 7EDNA (Hmsng—5) - F B AL AL I3 (DNMT3A) HH 1) 58747

[0204] Ak BHHERAE T 5 58 VR 7 I & 16 IT A AMLIK 32 ¥8 J7 # I HCD3s P4 ,
W2 69T ¥ B FEDNA (B RE-5) —H 3L 36 F2 g3 (DNMT3A) HH Y R882HR AR

[0205] AR BIBIR UL T 51k s Gk AR T A AMLIT 326 9T & I PICD38HLAR , o 52
177 BATAE fms—AHSC [ B IR I3 (FLT3) HH ) R A2

[0206] AR BIBIR UL T 53k s Gk AR T A AMLIY 326 9T & I PICD38HLAR , Hrh 52
097 #H B AFLT3-1TDRAE,

[0207] AR WIBIR U T 53X S G Bk E R T A AMLIT 3236 9T & I PICD38HLAR, Hrh 52
IBT7 3 BATHE AT R it 22 (IDH2) Hh R R A2

[0208] AR BIBIR U T 53k s Gk AR T A AMLIY 326 9T & I PICD38HLAR, 52
IBT7 3 BATAE AT R it 2082 (IDH2) HH IR 140Q5€ 42

[0209] AR BIBIR Ut T 5k s Gk AR T A AMLIY 326 9T & I PICD38HLAR, H 52
77 ¥ B A AEDNA (Mg g —5) — R SR AL RE 13 (DNMT3A) H K RAL

[0210] AR BIBIR U T 51X s Gk E R T A AMLIY 326 9T & I PICD38HLAR, Hh 52

1097 EL A 7EDNA (mgng —5) —H JL L FL 13 (DNMT3A) H AIR882HR AR ,
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[0211] A B B4R A T S5 B0 b B HF BE A 1607 BB A AMLIVI 32 1697 # B BLCD3s sk , Horh
S2RYT 3 B TE fms—HHOC I i U BR B 3 (FLT3) i 2747 .

[0212] A B B4R A F T S5 B0 b B HF BE A 1607 BB A AMLIVI 32 1697 # B BLCD3s ik , Hoh
ZVRIT % HAAFLT3-TTDRAS

[0213] R B BIR ML T SRR B K 5 iR )7 A AMLIR 3290 )7 3 1 FICD38HL 4, H
SARYT A RS AT IR M g2 (IDH2) 7 (1 R 4L

[0214] R B BIR ML T SRR B K 570 )7 A AMLIR 329077 3 1 ICD38Hit 4, Ho
SARTTE RA AT IR M g2 (IDH2) F[FIR140Q5R 4% .

[0215] Ak BB $E A B 55 P b i G A V9T BB AMLI 329697 & I BLCD38HL 4 , 3
69T # HAA TEDNA (FRmsEng -5) - H R g3 (DNMT3A) ) 98748

[0216] Ak BB HE AL A 55 P b I B G A VR 9T BB A AMLI 29697 & I BLCD38HL 4 , 3
09T # B A FEDNA (B g -5) —H 3L 4 R g3 (DNMT3A) HH Y R882HAR AR

[0217] AR WAHEIEHE T 52 LR BAIRIT B AMLI 29697 # 1 BCD38HL 14 , 3
ZARTT A HAA AE fms—AH G I IS 2 RV 3 (FLT3) HH A8

[0218] AR BAHIEMHE T 52 LI B BAIRYT B AMLI 29697 # I BTCD38HL 14 , 3
ZVRIT % HAAFLT3-TTDRAS

|

|

|

|

[0219] A BRI T 5 2 R R B S RTT A AL 323077 & B FICD38H 4, H
SARYT A RS AT R IR I g2 (IDH2) 7 (1 R 4L .

[0220] A BIBIRME T 5 2 R R B S RTT A AL 323077 1 FICD38H 4, H
ST RA AT IR M AU BE2 (IDH2) F[FIR140Q5R 4% o

[0221] Ak B RALH T 5 2 R B AR IT A AMLIY 32167 & I PTCD38Huff, H A
ZARTTH FLA EDNA (omsng -5) —H SRR RE TS (DNMT3A) H R4

[0222] Ak B RALH T 5 2 R B AR IT B AMLIY 2167 & I PtCD38Huff, H A
2R FAA AEDNA (Marsng -5) —H JLFE A4 13 (DNMT3A) H1 [ R882HK AL

[0223] AUk B B3 H T 55 BB i A 22 S b B ISR T BB AMLII 3276 7 & I H1CD38
Pk, Hord 321697 F B 75 Cms— A OC I B S R 3 (FLT3) HR R AR

[0224] AUk B B3 F T 55 BB i 8 A 22 S b B IS VR T BB AMLI 326 97 & I H1CD38
Pk, H 2697 & HAFLT3-1TDRAZ,

[0225] AUk BH B3 T 5 B b i A 22 S b B IS VR IT BB AMLII 32 Y6 97 & I HCD38
Prig, Hoh 329697 #H B A E RiTERME G2 (IDH2) H )R .

[0226] AUk B B3 F T 5 BB A 22 SR b B I & VR T BB AML I 32 Y6 7 & I H1CD38
ik, Hoh 329697 #H BAE R AT M AR 2 (IDH2) HR140QK A2

[0227] AUk B B3 T 55 B b i A 22 SR b B SR IT BB AMLII 3276 97 & I HCD38
ok, Horh 523697 # LA 7EDNA (HEmsng-5) - F S AL AL I3 (DNMT3A) Hi 1) 58747

[0228] AUk BH B3 F T 55 Bl b i A 22 S b B ISR T BB AMLII 326 7 & I H1CD38
Pk, Hoh 329697 # 2 A (EDNA (Mum g -5) —FH B3 #2 [ 3 (DNMT3A) HH R882HR AR

[0229] 7% B L HCD38HLAAR , Hfl £ SEQ ID NO: 4 VHAISEQ ID NO:5(IVL, H-Ti4
7 A AL 32 1697 3 , Hop 52 1697 ¥ B A 1F fms—AH DS O T U BR B3 (FLT3) AR R4,
[0230] 7% BH L HCD38 LA, Hofl & SEQ ID NO:4fVHAISEQ ID NO:5(IVL, H T4

23



CN 107406506 A ﬁﬁ HH :F; 21/31 I

7 A AMLEI 32167 &, Hh 27697 & A FLT3-1TDR AR

[0231] Ak B3R AEHTCD3sHIMAk , HoAl 5 SEQ ID NO: 4 VHAISEQ ID NO:5MIVL, T4
7 A AL 3216973, Hoh 321697 3 RA 12 R R I E 2 (IDH2) Hh i RAE

[0232] 7K %% Bt HCD38 LA, Hofl £ SEQ ID NO: 4 VHAISEQ ID NO:5(IVL, H-Ti4
7 A ALY 3216973, o 320697 8 R A e iR R i Z 82 (IDH2) HH R140QR A8
[0233] 7% Bt HCD38 LA, Hofl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, H-Ti4
J7 BB AMLI 32087 3, Horb 329697 3% ELA (EDNA (Hums g —-5) —F B AL R 13 (DNMT3A) 1 2%
[0234] A% B3R AEHTCD3SHIMA , Hofl 5 SEQ ID NO: 4 VHAISEQ ID NO:5MIVL, T4
J7 B AMLI) 521697 3%, Horb 229097 3% B A 7EDNA (s e —-5) —H L R g3 (DNMT3A) H i
R882HZRAL

[0235] A% BH 3R AEHTCD38 P4, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
IR FRIBA IR IT B AMLIY 3236097 3, o 329897 38 FLAA 18 fms—AH IC 1) 156 24 R Tkl 3
(FLT3) A RAZ

[0236] A% B R AEHICD3S P4, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
B IRIT RIBREIRIT A AL 329097 3, Hoh 321697 H B AFLT3-TTDR AL .

[0237] A% B R AEHICD3S P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
B IRIT R A IR IT B ALE 28T, Hoh 3217 4 A E R AT IR IR A g 2 (IDH2)
[ 5RA8

[0238] A% BH R AEHICD3S P, HAUL & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
B IRIT R A IR IT B ALE 2RI, Hoh sz i T & A R AT I IR A g 2 (IDH2)
[FIR140QR4F .

[0239] A% B R AEHTCD38 P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
5 IRIT B AR YT A AMLIY 29697, Forh 29697 % BA 1EDNA (ams g -5) - H L4 %
fit3 (DNMT3A) I 5848

[0240] A% B 3R AEHTCD38 P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
5 IRIT B ETRIT A AMLIY 23697, Horh 29697 % A 1EDNA (ams g -5) - HH L4 %
B3 (DNMT3A) 1 AR882HR AR ,

[0241] A% B R AEHICD38 P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
B VRTT A ALY 32167 3, Sorh 2R 9T BAA B tms—FHOC 1) % = BR VR 3 (FLT3)
HRAR

[0242] A% B 3R AEHICD3S P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
R TR YT A AMLIY 32097 &, Horb 3216978 RATFLT3-TTDRAZ

[0243] A% B R AEHICD3S P, HAUL & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
R A IRTT A AL 21697, Horb 321097 & R E R AT IR A Bg2 (IDH2) Hr i 5%
[0244] 7 WA R GEHTICD38HUMA, LA SEQ 1D NO: 4fJVHAISEQ ID NO:5HIVL, AT 5
R RCEVRIT A AMLEI Z 69T # , Horh 21697 % BA £ R AT IR i 28 2 (IDH2) H i
R140QRAZ
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[0245] A% B 3R AEHTCD3S P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
BT & A VR TT A AMLI 3296 97 3 , e rp 23677 & B A /EDNA (Bumsng -5) — B BL L 5 1 3
(DNMT3A) H ) RAZ

[0246] A% B R AEHICDIS P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
BT & A VR TT A AMLI 329697 3 , o rp 29677 & B A 7EDNA (Bumsng -5) — B BL L 5 1 3
(DNMT3A) F1AJR882HRAE ,

[0247] A% B R AEHICD3S P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
B K B K SR 9T BB AMLI 329897 &, Horh 206 97 38 B A TE Cms— AH I 1R 1% 24 R W3 3
(FLT3) I RAZ

[0248] A% B R AEHICDIS P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
BA] i A P B B ¥R T A AMLIY 236097 3, Hob 29097 # B FLT3-ITDRAZ

[0249] A% B R AEHTCD38 P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
R W% B EF BR A VR I B AMLIV 52 3R 97 &, o Hp 23097 3 B 1R AT R i S B2 (IDH2) H (1)
[0250] A% BH 3R AEHTCD38 P4, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
R W% B EF BR A VR T B AMLIV 52 3R 97 &, o Hp 23097 3 B 1R AT IR I S B2 (1DH2) H (1)
R140QFRA%

[0251] A% B R AEHTCD38 P4, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
BB B KAV 9T A AMLIV 329097 &, b 329697 ¥ B 7EDNA (s ng -5) —F L35 F2 il 3
(DNMT3A) H ) RAZ

[0252] A% B 3R AEHTCD38 P4, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
BB B R A VR 9T A AMLIV 329097 &, b 29697 ¥ HoA 7EDNA (s ng -5) —F L35 #2 il 3
(DNMT3A) F1AJR882HRAE ,

[0253] A% B R AEHTCD38 P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
Z R B E IR YT BA AMLIY 21697 3, Hoh 529697 3 B A 76 Cms— A0 G 1) I8 2 IR T 1 3
(FLT3) I RAZ

[0254] A% B R AEHTCD3S P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
Z Rt B ERGTRIT A AL 329097 3, o 321097 F B AFLT3-TTDR AL .

[0255] A% BH 3R AEHTCD38 P4, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
Z L BIA IR TT A ALY 32167 4, o 2 i 7 B A R R AT IR A B2 (IDH2) 111
[0256] A% B R AEHTCD3S P, HAL A SEQ ID NO: 4 VHAISEQ ID NO:5/IVL, HT 5
Z R BRI TT A ALY 32167 4, o 2 iR 7 B A R R AT IR A B2 (IDH2) 111
R140QRAZ

[0257] A% B 3R AEHTCD38 P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
Z R BIAIRTT A ALY 321697 34, Forb 529097 & A (EDNA (s g -5) - H L F A5 13
(DNMT3A) H [ RAZ

[0258] A% BH R AEHTCD3S P, HAU & SEQ ID NO: 4 VHAISEQ ID NO:5/VL, HT 5
Z R BIAIRTT A ALY 321697 3, Forb 329097 & A (EDNA (s g -5) - H L F A 13
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(DNMT3A) F1AIR882HRAE ,

[0259] 7% BH L HCD38 LA, Hfl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, HT 5
Ro] 3 Pt 7 FN 22 2 L R B S VR T A AMLI 23697 3, H R 320697 B A 1R fms— A R I IS
RIS (FLT3) Fh ) 5878 .

[0260] 7% BH L 4CD38 LA , Hofl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, HT 5
B b B T R0 22 2 b B E IR IT BB AMLIY 52097 &, e s2 4697 % A FLT3-1TDRAS,
[0261] 7% B L 3CD38 LA, Hfl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, HT 5
Ro] % B 7 AN 22 2 Lk B A VR 9T B AMLIY 29097 3, oA 323897 3 B 18 A i B I A g 2
(IDH2) HH ) 548

[0262] 7% B ER L HCD38 LA, Hofl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, HT 5
Ro] % B 7 AN 2 2 Lk B A VR YT B AMLIW 29097 3, oA 327697 3 B 18 A i B I A g 2
(IDH2) HFIR140Q2R 4%

[0263] 7% B L 3CD38 LA, Hofl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, HT 5
Ro] 3 i AN 22 2 L R B A TR T BB AMLIV 529097 3, Sorp 29697 3 B A TEDNA (Mm% ig -5) -
L RS IS (DNMT3A) H [ 5845

[0264] 7K % B L HCD38 LA, Hfl £ SEQ ID NO:4fVHAISEQ ID NO:5(IVL, HT 5
Ro] 3 i AN 22 2 L R B A TR YT BB AMLIV 529097 3, Sorp 29697 3 B A 7EDNA (Mm% g -5) -
AR i 3 (DNMT3A) T FRSS2HZR AL .

[0265] A% B R AEHICD3SHMA, HAL A SEQ 1D NO: 15 VHAISEQ ID NO: 16fVL, HTF
TRIT B AL 323697 3, Hodh 52 ¥R )7 33 B 78 fms—HH DS A % = BRI 3 (FLT3) HH i) 848
[0266] A% B R AEHICDISHLMA, HAL A SEQ ID NO: 15F VHAISEQ ID NO:16fVL, H T
1BIT A ALY 32697 &, Horh 32169738 RATFLT3-TTDRAL

[0267] A% B R AEHICD3S P, HAL A SEQ ID NO: 15FVHAISEQ ID NO:16fVL, HTF
1BIT A AL 326974, Horh 321697 8 A 1E A B IR I E 2 (IDH2) Hh 2R AE

[0268] A% B R AEHICDISHLMA, HAL A SEQ 1D NO: 15(VHAISEQ ID NO: 16fVL, HF
1BIT A ALY 32097 &, Horb 32 ia 7 8 oA 18 AT B R I &k 2 (IDH2) 1 R140QR 7% .
[0269] A% B R AEHICD3S P4, HAL A SEQ ID NO: 15H VHAISEQ ID NO: 16fVL, HTF
TBIT A AMLIY 323697 34, Horh 329697 & B 7EDNA (B mERE -5) —F BR % 21 3 (DNMT3A) HH Y
[0270] A% B R AEHICD3S P4, HAL & SEQ ID NO: 15 VHAISEQ ID NO: 16fVL, HF
YBIT A AMLIY 323697 34, Hoh 329697 & B A 7EDNA (B & e -5) —F R4 21 3 (DNMT3A) HH
R882HZRAL

[0271] AR B R AEHICD3S P, HAL A SEQ ID NO: 17 VHAISEQ ID NO:18fJVL, H-F
TAIT B AL 323697 3, Hodh 82 ¥R )7 33 B 78 fms—HH DS A % = BRI 3 (FLT3) HH ) 848
[0272] AR B R AEHICD3SHLMA, HAL A SEQ ID NO: 17/ VHAISEQ ID NO:18fJVL, HF
1BIT A ALY 32697 &, Horh 32169738 RATFLT3-TTDR AL

[0273] Ak B R AEHICD3SPLMA, HALESEQ ID NO: 17 VHAISEQ ID NO:18fJVL, HF
1BIT A ALV 32697 4, Horh 321697 8 BRA 1E A B IR I E 2 (IDH2) HH i RAE

[0274] A% B R AEHICD3S P, HAU A SEQ ID NO: 17 VHAISEQ ID NO:18fJVL, HF
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18T A AL 32097 &, Horb 32 a7 8 oA 78 AT B R I &k 2 (IDH2) 1 R140QR A% .
[0275] A%k B H$RfEHTCD38 ik , HiAu A4 SEQ ID NO: 17/ VHFISEQ ID NO:18[VL, AT
YEIT A AMLIY 323697 34, Hoh 32697 & B 7EDNA (B & e -5) —F R4 21 3 (DNMT3A) HH
[0276] Ak B R AEHICDISPLMA, HAL A SEQ ID NO: 17/ VHAISEQ ID NO:18fJVL, HF
TBIT A AMLIY 323697 3, Hoh 321697 & B 7EDNA (B nE -5) —F L% 21 3 (DNMT3A) HH
R882HZRAL

[0277] AR B R AEHICD3S P4, HAL A SEQ ID NO: 19 VHAISEQ ID NO:20fVL, H-F
TRIT B AL 3236097 3, Hodh 52 3007 33 B 78 fms—HH DS A IS = BRI 3 (FLT3) HH i) - 4%
[0278] A% B R AEHICDISHLMA, HAL A SEQ ID NO: 19 VHAISEQ ID NO:20fJVL, HF
1BIT A ALV 32697 &, Horh 32169738 RATFLT3-TTDR AL

[0279] A% B R AEHICD3S P4, HAL A SEQ ID NO: 19 VHAISEQ ID NO:20fVL, HF
1BIT A ALY 32697 4, Horh 321697 8 BRA 1E A i IR I E 2 (IDH2) HH i RAE

[0280] A& BH R AEHICDISHLMA, HAL A SEQ ID NO: 19 VHAISEQ ID NO:20fJVL, HF
1BIT A ALY 32097 &, Horb 327 8 oA 78 AT B R I =k 2 (IDH2) 1 AR140Q R A% .
[0281] A& B R AEHICDISHLMA, HAL A SEQ ID NO: 19 VHAISEQ ID NO:20fJVL, HF
VBIT A AMLIY 323697 34, Hoh 329697 & B 7EDNA (B & e -5) —F R4 21 3 (DNMT3A) HH
[0282] A%k B HU$ZAEHTCD38HifA , HiAu A SEQ ID NO: 19/ VHFISEQ ID NO:20fVL, AT
TBIT A AMLIY 323697 34, Hoh 32697 & B A 7EDNA (B mEnE -5) —F R4 21 3 (DNMT3A) HH Y
R882HZRAL

[0283] A& B R AEHICDISHLMA, HAL A SEQ ID NO: 21 VHAISEQ ID NO: 22f)VL, HF
TAIT B AL 3236097 3, Hodh 52 ¥R )7 33 B 78 fms—HH DS A IS = BRI 3 (FLT3) HH ) 848
[0284] A% B R AEHICDISHLMA, HAL A SEQ ID NO: 21 VHAISEQ ID NO: 22f4VL, HF
1BIT A ALY 32697 &, Horh 32169738 RATFLT3-TTDRAL

[0285] A& BH R AEHICD3SHLMA, HAU A SEQ ID NO: 21 VHAISEQ ID NO: 22fVL, HF
1BIT A ALV 32697 4, Horh 321697 38 A 1E AT i IR I E 2 (IDH2) HH i RAE

[0286] A& BH R AEHICDISHLMA, HAL A SEQ ID NO: 21 VHAISEQ ID NO: 22fVL, H-F
BT A ALY 32097 &, Horb 32197 8 oA 7E AT B R I &k 2 (IDH2) 1 AR140QR A% .
[0287] Ak B R AEHICDISHLMA, HAL A SEQ ID NO: 21 VHAISEQ ID NO: 22f)VL, HF
YBIT A AMLIY 323697 34, Hoh 329697 & B A 7EDNA (B & e -5) —F R4 21 3 (DNMT3A) HH
[0288] A& BH R AEHICDISHLMA, HALESEQ ID NO: 21 VHAISEQ ID NO: 22fVL, H-F
YBIT A AMLIY 323697 34, Hoh 32697 & B 7EDNA (B e -5) —F L% 21 3 (DNMT3A) HH
R882HZRAL

[0289]  Jiti H/ 25 & W)

[0290]  FEA ST IR I A K BHI 77 v R DL AAE R SCHT B T A T S 5 ) SIS Tt 7 28 1 — 265
Jiti 77 Z&H 5 HUCD3SPLAAR T 76 AL 5 HICDISPUAR AN 24 2 b ] 552 [ SR AR 1) 038 25 AL & W b 47
At AR R N HICDI8HLAA 5 2 — D it FH 1) B B 551 A2 741) TR 771) B 48 o b SRV 4 T DA W
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N I BT o S e Y S I L I = /T Y g AL R I g S 2 X N NI R T
W AN RIS o 5, T FHO . 4% AR B AR RV RN0 . 3% H &R X B S E B 1, O B
T H AN ORI e AT AT JE sk B R ) UK B R (19 i ) AT KB S T AR B
T 252 BT B2 B A B R, DL BRI AR B4, 4 A pH A 15 70 AN 22 ) A e A7) L B
TR 7R AN A TR S5 o S SR 2 W ) 7 ) AR B 4y F BRI IR FE AT T2 O, B AN T
Y50 5HE %, B E DA ER Y B LIN5E R %20 HE & % , I FE R Pk £ A
it 5 5, R BT AT R A E AR R ST E R A H e NER A TE A
HEHEEWNB S E KA B H 55 £ WRemington: The Science and Practice of
Pharmacy, 5215, Troy,D.B. 4%, Lipincott Williams and Wilkins,Philadelphia,PA
2006, H#5%F 7>, Pharmaceutical Manufacturing, 55691-1092 71 5 A BT iA , 457 551 = WL 26
958-989 171 .

[0291]  FEAR SR (1) A4 S BR 1 5 4 R DLRTT SCRIT A B A s 4 1R S it 7 S8 10— 8 5 it
J5 A, FrCDISHUAAR I it FH 7 X m] AT G & IR 4%, v an AR g i A, 040, R 8 LA
P IR P B K P BRI R (1 R B BB B B R N R T R e T
2, WA A I JE 1 o

[0292]  ASCHTIR B AR K BH B 7 3250 LA K SCRR BB A s 2 (%) SIZ ik 5 28 1Y) — S S 7
ZEH I HTCDI8HT AR M T8 A AT AT 3 (1 3 A2 it FH &5 S8 2, 9, JE sk ik o (3. v ) iy E
FEREAT W B At LR PN e Y, B8R T it FH 5 BB P4 it FH P #E 81 4 15,.30.60,90, 120
1808824070 8h N , B1.2.3.4.5.6.7.8.9. 10 11EL 127N P 45 F 8 ik 9 #600

[0293] ] FBAA AMLIY) B35 45 T 1 7 2 DA SR AR B 28 /0 0 e 1 DE AE VR T 0 (YR TT
HRE”) , HHERTH0.005mg/kg & £1100mg/kg , #1270 . 05mg /kg % £)30mg /kg , 5L 2
5mg/kg % #25mg/ kg , B Z)4mg/ kg, #18mg/ kg , £)16mg/ kgl £124mg / kg , LA W1 £ 1.2.3 .45+
6.7.8.93%10mg/ kg, (H A H & 5 &, Bl in£)15.16.17.18.19.20.21.22.23.24.25.30.40+
50.60.70.80.908%100mg/kg .

[0294]  tHA] LS T I8 % () B2 57 &, 492, 50, 100,200, 50058 1000mg , 5% 7] LAAR ¥5 £
) 4 2 T AR B 5 7, 491060, 500,400, 300,250, 20088 100mg,/m? o 38 & ] i F AT 1 A8k 2
[ R 7R (B, 1233456, 7E8IK) LLVRYTAML, fH 2R LA T9.10.11.12.13.14.15,
16171819208 5 2 X (1] 7 & .

[0295]  ASCHTIAR B AR K B B J7 ¥ LA K SCRR B B A6 s 2 (%) SEZ it 5 28 1Y) — S S i 7
FHPICD3HA T UAE—R R =R MR AR ASK R HE = — 1N H R
FSFENERVEADN A=A BV AT B SAS AU KN 8] 2 J5 352 6 o AT B
HIEVRITITRE , e FR VR i P — FF o 35 52 it FH v R A ) 770 B B [ 50 2o 9 s AR R BRI
V2 HH B FTCD 38T A4 ] 3 3k B Pk P e LA Smg / kg B LA 16mg / kg 42— A¢) B 1) 170 e it FH 8 J) 5 432
% DL 8mg/kgBk LA 16mg / kg #%4:  Ji— R 1) 7 X F5 It FH 16 ], 28 J5 LA 8mg / kg B LA 16mg / kg 4% F
DY JEl— R i 7 Xt

[0296]  FEAR TR (1) A J BR 1 5 4 R DLRTT SCRIT A i A s 5 1R S it 7 8 10— 8 5 it
75 G R AT ik 4R VR i P PTCD38HLAA , 1 i — Al — X, 64N H B K (]

[0297] 54, AR SC R 0 AR J BRI 53 LA B SCRT B BT i 5 1) SI it 7 R 1 — e s
Wit J5 % R L CD38 AR T LLAE VAT T UG )5 551 .2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.
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17.18.19.20.21.22.23.24.25.26.27.28.29.30.31.32.33.34.35.36.37.38.39840 K
&b —K B Ak, fE551.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.198%20
JAH ) b — i, BCHARATZH A, SR B BGRB8 5824 12,816 . 4852/ INK — IR 1 23 I
B HARFH A, LLZ0. 1-100mg/kg i &EAF N H &4, 1% 110.5.0.9.1.0.1.1.1.5.2,
3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.29.30.
40.45.50.60.70.80.905%100mg/kg/ K o

[0298] AT () A i BH () 77 92 v LA ST SCR B Bl A o O 5 ) SIS it 7 58 1Y) — S8 S it 7
ZEHR I HTCDISHT A ] LT 14 b it FH 5 DA 38 A0 A Je Je R 1) XU 5 B 3R g 3 Ji v S A1
VE, R/ B5AE S 5% i s BTGS2 R IR XSS & 33 5%6f 7 JHG b g e A s o i |l - H B AR R 2= L 4
A MR EE T A

[0299] AT i A i BH () 77 92 v LA ST SCR B Bl A o 9 5 ) SIS it 7 58 1Y) — S8 S it 7
ZH I PTCDISHUIAR T VR Tl A7 » FFAE A FH 2 HT7E 3@ I 3R A & D o B T4 R 2 8 3 S 56
R A A R H BRI G AR R

[0300] AL rick i) A i BH () 77 92 v DA ST SCR B Bl A o 9 5 ) SIS it 7 58 1Y) — S8 S it 7
I PICDI8HUAR AT 54 ;e AR LR (ATRA) B & it FH o

[0301]  WIEMEAIATRAF & J45me/m*/ K POEKL 25mg /m”/ KPO.

[0302] AT ik () A i BH () 77 92 v DA S SCR B Bl A o O 5 ) SIS it 7 58 1Y) — S8 S it 7
ZEHH B PTCDI8H AR AT 5k b 1k & it FH

[0303]  JATE & it F & I A 15mg/m*i . v. 3/NIF, SRS/ A, FF 43K, 6 A EE , /b4
Ao e, 3 T 4 it P BT o 20me/mP v . NN AR H B RS R, HAg4HE S
Z .

[0304] AT ik () A i BH () 77 92 v DA S SCR B Bl A o 9 5 ) SIS it 7 58 1Y) — S8 S it 7
ZEHH B HTCDI8HUAAR AT S5 B 1 A1 22 S bl B I it FH o

[0305] [} 1) it FH B o+ /I 28 3g/m?i v 1-3/NI, R 2 1251

[0306] % Rt Bt & NE21 28 K40E 60mg/m?i . v. , BiE F21 K60E 75mg/
m?i.v. — o

[0307]  HTLCDI8HT A AT 3 [ AT Ar] 2 2 J S 7 V2 A0/ BB 7 AR — i it FH 5 S 97 V2 B 4
SRS A SR BN TV (IMRT) AMEAT T 20 RO SRR R B35 NES T 5k 7 B 26 i
A AL 2R () o, AR N B R 7 .Gl iaS 1 teERFE) .

[0308]  ELARCMEFE AR 7 A B, H A A O B I St 7 523K AE LU 1) STt 3] vh gk —
T BT STt ) A I8 FER A 9 B AR SR 1) Y

[0309] AR BHRYIL Bt 5

[0310] "R STARFEASSTHIAL I A TF N AEBRIR T A K B FR e HoE st 77 %2 . ECRid S
ASCHT A FF B I B A O (1) A 5 BH 1) SI2 it 7 S8 B RE R IR P T2 B A 38 S8 3B s 5 1) S it
£

[0311] 1. —Fp 67 A 2 ERE R A M5 (AML) 19524697 34 IR HCD38HT 4k

[0312] 2. —FhH T 52 3697 A ¥R Y7 A AMLIY 523697 34 M PTCD38PL A , F b Frik
BRI

[0313]  a . Fisk Hh A Ral b B A 2 L 2 VR B B ORFE IR L B2 2 0K - s Ve AR YEE | 50 4 i
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R ROR RV SR AN R AKFE VA 61 S RS | Ry S B TR JE A L HFE KA | RS
6-FIENA ] FL A = A e 4 s A RS O H/ e

[0314]  b. 38 NCD38IK 2K M £ ik .

[0315] 3. M FH V697 A AMLIY 321697 & I HICD38H Lk 54 R AM BRI H 5 -
[0316] 4. —Fft FHT-76 7 A AMLIY 32 167 34 I HCD38HT M4 5 b P A 1 2

[0317] 5. —FH TVRJ7 A AMLII 3236 7 2 1 B CD38HU A4 5 B ik Mo 1 Fn / B % F2 bE 2 (1)
HE.

[0318] 6. M4k Sz it 7 2= 1 BR 2T ik 1 it FHPLCD38H 44  BAR #E 52 i 5 R 3-5 ik (4 &, H:
H T IR PTCD38PLA 5 AL A SEQ ID NO: 4 E & /4% [X (VH) FISEQ 1D NO: 5[ EFERI AR X
(VL) Bk 55 5+ 45 5CD38

(03191 7 KR4 St /7 28 1 . 28K 6 FIrik (1) BT FTCD3SHUAA L BMR 41 S jiti /7 R 3-6 ik 4L &
Horp FTiR PUCD3SHT A it 41 A 1 T2 oKk 155 5 R/ 19 2R IA CD38 ) AMLZH ffd

[0320] 8. #R¥ESLHET7 2R 12687 BT ik (1) it FHHLCD38H A4 | B 4f5 S it 77 58 3-THrid i 21
&, Horh ik HiCD38 ik 454 T ACD38 (SEQ 1D NO:1) [ [X 35 SKRNIQFSCKNIYR (SEQ ID NO:
2) FX 3HEKVQTLEAWVIHGG (SEQ 1D NO:3) .

[0321] 9. AR &Lt /7 %2 1. 2. 68T IR 1 it FHHuCD38HLAA  BUAR 45 S it 77 22 3-8 T id 1 2
G FH BT IR HTICD38 Tk :

[0322]  a.Hf51gG1l.1gG2.1gG3mkIgCA[R FizY

[0323] b, A SNSRI NL50% .40% .45% .40% . 35% .30% .25% +20% . 15% .
14%.13% .12% . 11% .10% .9% 8% 7% 6% 5% 4% 3% 2% 1 % 55,0 % ] XL/ 7 58
SEM s B

[0324] ¢ MARPREUZR 5 X R I AT 5 B, L5 TE AT IR PUAARF e H 1) Z 2 R 7 B 256,290
298.312.356.330.333.334.360. 37884304k i H #t .

[0325]  10.#R#ESLHETT 22 1. 2. 6-9F IR B Bt FHHLCD38HLAA | BUAR 45 S it 77 58 3-9 ik i 21
A, HoA Frid Hiep3s s &

[0326]  a.Z3 7 ASEQ 1D NO:6.7F18[1 H 4% H %Mk € X (HCDR) 1 (HCDR1) 2 (HCDR2) #13
(HCDR3) J¥41 ;

[0327]  b./3HIPNSEQ ID NO:9. 101111 %2%E B #h w2 X (LCDR) 1 (LCDR1) 2 (LCDR2) F13
(LCDR3) J¥41 ;

[0328]  c¢.43 ) NSEQ ID NO:6.7.8.9.10F111FJHCDR1 HCDR2 HCDR3.LCDR1.LCDR2 AN
LCDR3F 41 ;

[0329]  d.SEQ ID NO:4fFEEER[AZ[X (VH) MISEQ ID NO: 542 8E Al AR [X (VL) ;

[0330] e.fU 7 5SEQ ID NO: 12 % FEMR T F1 HAH95% .96 % .97 % .98 % 599 % [F] — 1411
AR 7 HII EAEE AL 5 SEQ 1D NO: 131 & 4R /7 51| A3 95% .96 % .97 % . 98 %6 5199 %
[ — 4 (1) S R R 21 ) A A 5 B

[0331]  f.SEQ ID NO:12fJEFERISEQ 1D NO: 13[1)44%% .

[0332] 11 .#R#ESLHETT %2 1.2.6- 10k () Fir FHHICD38HuAA | BAR #8 S 77 22 3- 10 ik (1)
HeE, A tEA 20— Fhis 4L 75 AL HEH 2 R0 22 AML B 7 AH IS T AML R 7 46 A
AML 0BT AML 8 24 7R AMIL 2 i B AT G 1 L9 P B A Y 1 ot S P 40 1
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I~ S EAZ AN A 5 L S RE B (1 i L S S BELT 4E AL EUEE R .

[0333] 12 #R#ESLHETT %2 1. 2.6- L1 Ffrad () Fir FHHUCD38HuAA | BAR #8 St 77 23— 1 L ik (1)
HE, Ho FridPiCD38HURIE NG MG 15 T B2 il Jo BRAE R T VRt H

[0334] 13 ARHESLHETT S 1. 2.6- 12 ik () Fir FHHLCD38H A4 | BAR #8 S 77 22 3- 12 ffr ik (1)
WA, Hod iR 2 /b —Fhist 4L 7 2 Ye RS 21 2 [ [ 5 46t , e i Ak 1670 1 5 r s (RI 7,
P AR IR T2 (A1 1) Gy Ar G AR L L) e A%, B fms—AH OC 1 8 U BRI 3 (FLT3) R% A= Tk
FR 1 (NPML) AT R i &8 1 (TDHD) AT IR i =g 2 (TDH2) \DNA (Hh g —5) —H Bk 4%
W3 (DNMT3A) \CCAAT/ 358 145 & 85 4 a (CEBPA) JU2/NMZRNASHBNIA 11 (U2AF1) \zeste 2
Z AR A 230 1 158 1 (EZH2) (G AR AR S5 A 4EFE (SMC1A) Bl Gy (8 44 311 45 # 4
FF (SMC3) H ) RAE

[0335] 14 . AR#ESLHETT %2 1.2.6- 13k () Fir FHHICD38HuAA | BAR #8 S 77 22 3- 13 ik (1)
HA, H prid 20— Fhigtfe 75 2 IDHLH I S 67t (8521) (9225922) EIfiziny (16) (p13;
q22) S At (16516) (p13:q22) < Hfrt (15;17) (q22:q12) VRASFLT3-ITD. RAFR132HE,
R100Q/R104V/F108L/R119Q/1130VEk# IDH2H ) 2 AFR140QEkR172,

[0336] 15 AR#ESLHETT %2 1.2, 6- LAPraR () Fir FHHICD38HuAA | BAR #8 St 77 2 3- 14 ik (1)
HA, Horp iR HtCDI8HL A AN 22 A — Py 7 77l R i A 7 543 it

[0337] 16 #R#ESLHET7 22 1. 2.6 15 i () Fir FHHLCD38HuAA | BAR #8 S i 77 22 3- 15 ik (1)
He, Hp

[0338]  a.fTiRSZiRYT E I — & PIBUN TR IR T B & PR TR IR T s BE

[0339]  b. iR ¥67 3 O 4323 T 4H R AS A

[0340] =iy

[0341]  Sjitifs 1 - JA FR A FRPLAEAMLAA B 55 P )97 3K

[0342] - AMLAAAE 5 AT VP4 CD38 1) 3R 111 28 128 Ak B AR BT 7E 175 3 AML 41 A %A%+ 1
AJRETT 2 YEAL AMA I HI 2K A (CIP) CD46.CD55F1CD597E AML AT A % 7 i 2634 LA TR AL CTP AN
CDCERIL Z [A] ) AT BE K o

[0343]  J5id:

[0344]  ADCC

(03451 { FF AML iy 4 Ff. 25 A0 4 J) I B A2 20 B (PBMC) A/F A 285087 401 A 3847 4k - ADCCI 52
YHH L 2500 1.4 10001 58 (98D 4HAE (1 X 10*AN4HAR) Hn N 96 FLU-JEE AR [ FL A o 7645 4 8]
A B PURIE LT F 10011, 3 BARZE NSO 40 (PBMC) 77 T = RT) Fi# & 30
A3t KR N6 .66 X 105N /m1 () 75u1 PBMCHIAAMR fBIFLH , I HARLESTC R & 6/
INF o B LA 2508 044y B, AN FLAE R 50u ] 5 14 F Cell Titer-Glo® M & % (Promega)

WU 4 o 2R
[0346] CDC

[0347]  WiC SRSB4 AL IR 55 280 X 1O MY /m1 193 & o B 1201 #E 40 g in 296 FLAR 1) L
o, I BB R AR PR IS FL g o LI B 1520 81, 2 5 I N LT v M, B R N
10% o KBRS WIFESTC R E 21/2/8 , I BA# F Cell Titer-Glo® Ml 2 ¥ (Promega) il
21 2R

[0348]  ZAHAEET:
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(03491 FEAFAEBAAFAERIIAN TG (10ng/ml;F (ab’ ) 2Fc v —Ry k) BUTE LT K5 Im 1 4E4H

A (5 X 10°AN 40P /m1) IO 24FLAR () FLA S [F B 0N AR i (lng/m1) o 40 A & 2278
(5%C02,37°C) A S ERAH A (1000rpm, 54341 F£ FHPBSHEE X (1000rpm, 573 81) AR H&
il 3 P A U0 B L K AR B B AE 2501 45 G 2 v (Annexin— V4R A 8 T2 55 &, BD
Biosciences) H, fifi fadt 4T it AN AR 43 #T o

[0350] & it - JO AN S A0 A R T (B IAFE 1B A R Q2 FNQ3) & i A IR 1
[0351]  CD38.CD46.CD55AICD59fK] 2 1H] 3= ik
[0352] it A AN AR o3 B 2 AR R0k o BN A1 i 1) CD38 52 AR £ ff FIMESF 71 &5 , 7| FHPE-

FRiCHIFTCD38HL/AR (R&D Systems) HEAT Attt . 2R H 4 K i+ : Lk MESF/ABC=MESF/ABC (I
A Pii) —MESF/ABC ([F] 2 5t BEHTAK) .

[0353]  CD46.CD55F1CD591) 3 1 #1518 FHFTTCHL A CD46 . PE-$HT A CD55 FIPE—#i A CD594i
& (Beckton Dickinson) HEATHEN, 45 R IA N A7 5 e om E (MFI) .

[0354] 455

[0355]  FRI/mHISZe4s B K IR BEL (B1A) 8 (B1B) A8 BRPUR R I LT, i85 A B

PULENB-AZH M R 75 T 10 A0 M 08 T AR A I AR B AR 45 2R 7R 4l R, 38 8 AT
B FAMRE T AP EE, 5B S BRI R (19.2%%F18.3%) »

[0356]  FEAMLANAE R , 15 5 AR FPTANEE 5 2 3 I ADCCELCDC s AH S i 5 IA T AR P S8
Ik 2T O T 1 AMLAH B 25495 » BB A1 , 7ECD383K 3K 5 ADCCAICDCAE B 2 ) A Wi %% 31| B B2 11 A7 ¢
P A MAHIH & F (CIP) (CD46.CD55FICD59) [ 7 5 28 PFAl LA A J2 75 1 6 H, [ Mo ]9 38 i R
BT R CDC , {H A& FECDCANCT PRI 22 1) A< WL % 31 B2 1 A IS o

[0357] %1
[0358]
CD38#/ | CD46 CD55 CD59 —
b g 1 I
g fie & - MEI MFI MEL Cu)i R e CDC ADCC
HL-60 64.50 ND ND ND ND ND ND
Kasumi-1 120.2 ND ND ND ND ND ND
ML-2 1,253.27 | 21.53 195.2 0.98 5% 0% 6.30%
MOSM’ 5,634.29 | 35.53 173.2 9.45 10%-15% 0% 9.40%
MolIgM' 52,461.11 | 42.18 886.4 350.42 | 20-30% 5% 18.20%
MV-4-11 | 5,700.05 | 207.17 | 395.42 43.94 | 10%-12% 0% 2.30%
NB4 9,370.73 | 58.25 345.4 66.2 18% 4% 18.30%
THP-1 39,488.19 58.7 375 271 5-7% 5% 11.30%
ND: R A
MFI: P35 iz E

[0359]  SKjifsl2 : ATRATS S FEAMLAA Y F [¥ICD38FRIA

[0360]  ATRAXCD38 3 [ 2 32 ) %5 B £ENB-AAML 4 il 28 vP P-4 o 76 47 1E B AS 77 7E 1 0nMEg
100nM ATRAFIEGL T, K MR AL AE 37 C R W% & 247N o 7EF B 247N I, WOR 4t i 9 e 2
CD38. fENB-44H il 5 H1ATRATS F:CD3832 A4 3G il ~ 104% . CD38 K [ 1A {8 FHFACS , F1| HHPE-#x
ICHIHICD38FAA (RRD Systems) FAT Al (2) «

[0361]  FR2:
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[0362]

1897 PE-CD38%) 1/ 4y
DMSO 17238

10nMATRA 185737

100nMATRA 210570

[0363]  Sijitf51)3 « JA T A FRPUAE SRR T A 1) 5 PR AL (PDX) A28 7 3K

[0364]  J5ik

[0365]  AJF 50 A ] £ iR A U AML3406 L AML 7577 FTAML 8096

[0366]  AML3406HE R ; £ fiygd 40 il N FLT-3TTDRH 14 o B A5 2L 41 40 o 339 22 i s ok, 3F:
HAE2 AL B /FTHE T8 SACHIRTT B8 1852 Hudrea® REER) J6IT -

[0367]  AML 7577HE%Y : (4 1975 40 B USC4E I 24 AML (FABIE ZRUM5) (1169 % Tt . % B IF
WAZ B 2845 : IDH2 (R140Q) s FLT3-ITD;DNMT3A R882H.NPM1.CEBPA#f A (SNP) . %
TP LT 0 4 22 R S, T HE 2 AR IA L B /B R M A Sk SRR T . R 2
Hudrea® GEFE:AR) 1677

[0368]  AML 8096457 : (1 Ifil s 40 AL S £ H A8 A AML (FABNE. ZUM2) 1921 % 5504 o 1 i Bk i+ 4k
20X 10e”/L, Forki 70 % AR . 5 HA IE WAL AL, 4 B4 BITP53 . FLT3 \NPM1 . DL &
ZECEBPA exonl 1 f#)3f A570-587 .3GCACCC>4GCACCC . HE3& 45 Bt 41 41 i 188 22 i s sk, 3 HL
P2 AL 2 /B B B T SALSAIE T« BB 452 Hudrea® FRIEMR) 1677

(03691 5 JJAML MNCZETHIIFBR H-22 H Fe i IR A\ 6-8 Ji i 1 V. U BE 71 B 4 HEENS G /)
B (B n=10) /M N 5426 J& , I EE TR /N B 18 28 R0 9 Je et 7 =X At Bl R gk AT 40
BT, W52 I N1 2 (% ACDA5°CD33"™ 4l i) . & T HIAKF, /N B 1gGlakik
AR HPT (DARA, T F 0. 5meg/keg) FENLALIEHFE . 24/ NI )5 , /N AR L3677 (Ctrl) BUE 4DARA
B I1gGl VR TELE5 ] (1. p, 10mg/kg, B Fl—R) fEfe 5 —IRIAIT JG2-3 K, A S0/ I
WAL BiE B A A A 2 T 20 BT o 1R AT TR R 4R B AR DAPEAS 7E AN 3/ AML A5 35 ¥ BM SPL
FIPBIINSG/INER, (AML 34064270« 24, AML 75774554 . & 2B, AML 8096457 : [ 20) H ) A
CD45'CD33 4L F 43 bk LA e — MR VEAML BB 25 (1) B 88 (I3A) 4 (EI3B) An4h & 1 (B 3C)
() \.CD45"CD33" 4 fifg frty 2 %5} 4

[0370] 455

[0371] & 2A. K 2BAIE 205 H 7w A 5 AR PR HILEAML 3406857 L AML 757 745 FIAML
8096457 H (1) 97 R, e AT TE I B S R B A A I 9P CDA5 CD3 3" 4 ik 2> 96 AT PR A
X ARBRHAEAML 3406881 (K 2A) HH i R AN AR A A L EAML 757758 (K12B) 141 & I
H BL R AEAML 80964528 (E12C) A i f A Ik /)N Ji 98 67 fof o

[0372] 3k 7R AN B30 I 7 200 8 5 MU B AML 340685280 1 (1) B 8% (K134 L JI (€] 3B) i ifi 3k
(B3C) H 1YIA B8 A ERPTIE T 10 Ak 1 998 7 47 98/ N EA T PEAG o I8 B AR B0 32 35 ek /NAML 3406
R e B (P 3B) AN A JA i (I 3C) HR AR A LI 67 4o o

[0373] St fl4 « JA B A BP0 AML BRI A _E Y CD38 I I UM

[0374] 3K FE A BAHL N LE (LI BFLE M E (K] CD38 2 32k 1) 280 B AE FH Ik B A B 70 5 A FHPE R
1EPLCD38HTLIA (R&D Systems) [ [H] AU X HEyG 975 F i » 75 S it 451 3 Al 38 () — AR M AMLAR
R 3T VAl
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[0375] &5

[0376]  FE4A7R HHk B AR BRATIA YT I 7E 1 i L AN &1 J ofiL o 1) 13 1T s B4 A (CD457CD33”
FHPELIAR) 1 AICD38FRIX - FI4B/R H 7E 775 J5 CD38—PH P4 AML RELH Al (4 95t 2D 5 43 L

[0377] St 5115 « 35 F5 A BT AL A T VETE SRR T B 1) R PR L (PDX) LY o 1) 7 2%
[0378]  FEIRYT5 A J5 VA% 18 B AR BT 15 3k e <6 BB A At AN 22 S LG B2 I AL K 9T R
[0379] 51 JJAML MNCATHAEIH R 2 th R s ik A2 1\ 6 -8 Jl i FINSG/IN i, (FE4n=10) «
FERENJE4ZE6 J AR A /NGR4T a4 M AR R AT 23, T 1 L 9 A
NI 25 B (% ACD45'CD33™ 4il ) o 56 TR, /N HI TgG1ERDARA (Fil 71 80 . 5mg/kg)
e LR AL I AT . 24/ )5, /NER FH TG LEA YA YT (i.p, 10mg/kg) , &F 8 — Ik, 4 1L
J&, FADARAS AT (i p, 10mg/ke) » & A — U, RE L 0 A, b 76 A 2 S 40997 (DAC)
(0.5mg/kg/K,i.p. FELEIR) , FFLLFL A, FADAC+DARAIRYT (B NG G R IE L3 K IIDACIARYT
JE 2K FIDARAYR YY) , 7EAE FHEAN S FHDARAM 15 5 T FHBATBE M EF (1. v, 50mg/kg) FH % F L
2 (v, 1.5mg/ke) (ZFWE (i.v,1.5mg/ke) SELLIRIT 3R MBTHEHLTF (50me/ke) 7 3K)
I B IRTT ARG — IRIT JG2-3K, G0/ BRI EE B 86 L L 41 J8 A 3 A 234
AT UL QA AR LA PP AG 76— /S AML 2B 25 AN (FINS G/ B 1B 1 (B 5A) B (I5B) A4t J if
(KEI5C) HR I NCD45 CD33 Al i 43 L o

[0380] & 4R /R 25675 8 5 , CD38FRIAE (Fon A P35O0 R B MFT) £51 i (KI6A) \Ji
(El6B) A4k Ja ifi. (B6C) H AT A .
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[0001]

ERIES

<110>

<120>
<130>

<140>
<141>

<150>
<151>

<160>
<A70>
<210>
211>
e
213>
<400>
Met Ala
1

Arg Leu

Leu Ile

Gln Trp
50

Ala Arg
65

Asp Cys

Doshi, Parul
Danet—Desnoyers, Gwenn
Dos Santos, Cedric
Sasser, Amy

Shan, Xiaochuan

67 SRS R B LR F$T CD38 Pk
JBI5054WOPCT

L
2015-12-02

61/087442
2014-12-04

22

PatentIn 3.5 it

1

300

PRT

# N (Homo sapiens)
1

Asn Cys Glu Phe Ser Pro Val Ser Gly

Ser Arg Arg Ala Gln Leu Cys Leu Gly
20 25

Leu Val Val Val Leu Ala Val Val Val
35 40

Ser Gly Pro Gly Thr Thr Lys Arg Phe
55

Cys Val Lys Tyr Thr Glu Ile His Pro
70 75

Gln Ser Val Trp Asp Ala Phe Lys Gly
85 90

35

Asp

Val

Pro

Pro

60

Glu

Ala

Lys

Ser

Arg

45

Glu

Met

Phe

Pro

Ile
30

Trp

Thr

Arg

Ile

Cys Cys
15

Leu Val

Arg Gln

Val Leu

His Val

80

Ser Lys
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[0002]

His

Gly

Lys

Leu

145

Gly

Arg

Ser

Asn

Val

225

Trp

Pro

Phe

Lys

Pro

Thr

Asp

130

Glu

Glu

Lys

Arg

Gly

210

Glu

Val

Thr

Ser

Asn
290

Cys

Gln

115

Leu

Asp

Phe

Asp

Arg

195

Ser

Val

Ile

Ile

Cys

275

Pro

Asn

100

Thr

Ala

Thr

Asn

Cys

180

Phe

Arg

His

His

Lys

260

Lys

Glu

Ile

Val

His

Leu

Thr

165

Ser

Ala

Ser

Asn

Gly

245

Glu

Asn

Asp

Thr

Pro

Gln

Leu

150

Ser

Asn

Glu

Lys

Leu

230

Gly

Leu

Ile

Ser

Glu

Cys

Phe

135

Gly

Lys

Asn

Ala

Ile

215

Gln

Glu

Tyr

Ser
295

Glu

Asn

120

Thr

Tyr

Ile

Pro

Ala

200

Phe

Pro

Glu

Ser

Arg

280

Cys

Asp

105

Lys

Gln

Leu

Asn

Val
185

Cys

Asp

Glu

Asp

Ile

265

Pro

Thr

36

Tyr

Ile

Val

Ala

Tyr

170

Ser

Asp

Lys

Lys

Ser

250

Ile

Asp

Ser

Gln

Leu

Gln

Asp

155

Gln

Val

Val

Asn

Val

235

Arg

Ser

Lys

Glu

Pro

Leu

Arg

140

Asp

Ser

Phe

Val

Ser

220

Gln

Asp

Lys

Phe

Ile
300

Leu

Trp

125

Asp

Leu

Cys

Trp

His

205

Thr

Thr

Leu

Arg

Leu
285

Met

110

Ser

Met

Thr

Pro

Lys

190

Val

Phe

Leu

Cys

Asn

270

Gln

Lys

Arg

Phe

Trp

Asp

175

Thr

Met

Gly

Glu

Gln

258

Ile

Cys

Leu

Ile

Thr

Cys

160

Trp

Val

Leu

Ser

Ala

240

Asp

Gln

Val
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[0003]

Q210> 2

211> 14

<212> PRT

213> # A (Homo sapiens)

<400> 2
Ser Lys Arg Asn Ile Gln Phe Ser Cys Lys Asn Ile Tyr Arg

1 5 10

210> 3

211> 14

<212> PRT

213> # A (Homo sapiens)

400> 3
Glu Lys Val Gln Thr Leu Glu Ala Trp Val Ile His Gly Gly

1 5 10

210> 4

211> 122
<212> PRT
213> ATHFF

220>
223>  $ifk VH

<400> 4
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Thr Phe Asn Ser Phe
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys
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[0004]

85

90

95

Ala Lys Asp Lys Ile Leu Trp Phe Gly Glu Pro Val Phe Asp Tyr Trp

Gly Gln Gly
115

210> 5

211> 107
<212> PRT
213>

220>
223> Ptk
<400> 5

Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp

35

Asp Ala

50

Tyr

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

<210> 6
211> 5
212> PRT
<213>

100

Thr

ANTLFF3

VL

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

ANLF3

105

Leu Val Thr Val Ser Ser

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Gln

Ser

Gln

Arg

Asp

70

Tyr

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

120

Pro

Arg

Pro

40

Thr

Thr

Cys

Val

Ala

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Ile

38

Leu Ser Leu

Gln Ser Val

Ala Pro Arg
45

Pro Ala Arg
60

Ile Ser Ser
75

Arg Ser Asn

Lys

110

Ser

Ser

30

Leu

Phe

Leu

Trp

Pro

15

Ser

Leu

Ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Pro



CN 107406506 A

F 5 =

5/16 T

[0005]

220>
223>

<400>

ik HCDRL

6

Ser Phe Ala Met Ser

1

210>
<211>
KoLy
213>

220>
£223>

<400>

Ala Ile Ser Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys

1

Gly

210>
211>
<212>
213>

220>
223>

<400>

Asp Lys Ile Leu Trp Phe Gly Glu Pro Val Phe Asp Tyr

1

210>
211>
K2L2%
<213>

220>
<2235

<400>

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala

5

7
17
PRT

NLF5
Pifg HCDR2

7

5 10

8
13

PRT
NLF5

Piik HCDR3

8

o 10

9
11
PRT

ANLF5

ik LCDRL

9
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[0006]

1 5 10

<210> 10

11> 7

<212> PRT
213> ANTLRF3

220>
<223> Pk LCDR2

<400> 10

Asp Ala Ser Asn Arg Ala Thr
1 5

210> 11
211> 10
212> PRT

213> ANLFF

220>
<223> Pk LCDR3

<400> 11
Gln Gln Arg Ser Asn Trp Pro Pro Thr Phe

i} 5 10

210> 12
211> 452
212> PRT

213> ANLFF

220>
<223> #$ifk HC

<400> 12
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i} 5 10 15

Ser Leu Arg Leu Ser Cys Ala Val Ser Gly Phe Thr Phe Asn Ser Phe
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
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[0007]

Ser Ala Ile

Lys

65

Leu

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Cys

225

Gly

Met

50

Gly

Gln

Lys

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Asp

Gly

Ile

Arg

Met

Asp

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Lys

Pro

Ser

Ser

Phe

Asn

Lys

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Thr

Ser

Arg

Gly

Thr

Ser

85

Ile

Leu

Leu

Cys

Ser

165

Ser

Ser

Asn

His

Val

245

Thr

Ser

Ile

70

Leu

Leu

Val

Ala

Leu

150

Gly

Ser

Leu

Thr

Thr

230

Phe

Pro

Gly

55

Ser

Arg

Trp

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Leu

Glu

Gly Gly Thr

Arg

Ala

Phe

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Pro

Phe

Val

Asp

Glu

Gly

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Pro

Pro

Thr

Asn

Asp

90

Glu

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Pro

250

Cys

41

Tyr

Ser

75

Thr

Pro

Ala

Ser

Phe

1565

Gly

Leu

Tyr

Arg

Pro

235

Lys

Val

Tyr

60

Lys

Ala

Val

Ser

Thr
140

Pro

Val

Ser

Ile

Val

220

Ala

Pro

Val

Ala

Asn

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Lys

Val

Asp

Thr

Tyr

Asp

110

Lys

Gly

Pro

Thr

Val

190

Asn

Pro

Glu

Asp

Asp

Ser

Leu

Phe

95

Tyr

Gly

Gly

Val

Phe

175

Val

Val

Lys

Leu

Thr

255

Val

Val

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

Leu

240

Leu

Ser
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[0008]

His

Val

Tyr

305

Gly

Ile

Val

Ser

Glu

385

Pro

Val

Met

Ser

Glu

His

290

Arg

Lys

Glu

Tyr

Leu

370

Trp

Val

Asp

His

Pro
450

<210>
211> 214

Asp

275

Asn

Val

Glu

Lys

Thr

355

Thr

Glu

Leu

Lys

Glu

435

Gly

13

260

Pro

Ala

Val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Ser

420

Ala

Lys

Glu

Lys

Ser

Lys

325

Ile

Pro

Leu

Asn

Ser

405

Arg

Leu

Val

Thr

Val

310

Cys

Ser

Pro

Val

Gly

390

Asp

Trp

His

Lys

Lys

295

Leu

Lys

Lys

Ser

Lys

375

Gln

Gly

Gln

Asn

Phe

280

Pro

Thr

Val

Ala

Arg

360

Gly

Pro

Ser

Gln

His
440

265

Asn

Arg

Val

Ser

Lys

345

Glu

Phe

Glu

Phe

Gly

425

Tyr

Trp

Glu

Leu

Asn

330

Gly

Glu

Tyr

Asn

Phe

410

Asn

Thr

42

Tyr

Glu

His

3156

Lys

Gln

Met

Pro

Asn

395

Leu

Val

Gln

Val

Gln

300

Gln

Ala

Pro

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Asp

285

Tyr

Asp

Leu

Arg

Lys

365

Asp

Lys

Ser

Ser

Ser
445

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Lys

Cys

430

Leu

Val

Ser

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

Glu

Thr

Asn

320

Pro

Gln

Val

Val

Pro

400

Thr

Val

Leu
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[0009]

Z12%
<213>

220>
2237

<400>

PRT

ALF%

EARIN

13

Glu Ile Val

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Arg

Ala

Asp

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Ala

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

LC

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Ile

Val

Lys

Glu

165

Leu

Gln

Ser

Gln

Arg

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Pro

Arg

Pro

40

Thr

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Ala

Ala

25

Gly

Gly

Leu

Gln

Glu

1056

Ser

Asn

Ala

Lys

Asp

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

43

Leu

Gln

Ala

Pro

Ile

75

Arg

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Pro

Ala

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Leu

Val

Arg

45

Arg

Ser

Asn

Thr

Leu

125

Pro

Gly

Tyr

His

Ser

Ser

30

Leu

Phe

Leu

Trp

Val

110

Lys

Arg

Asn

Ser

Lys

Pro

15

Ser

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Gly

Tyr

Ile

Gly

Pro

80

Pro

Ala

Gly

Ala

Gln

160

Ser

Tyr
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[0010]

180

185

190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

195 200

Phe Asn Arg Gly Glu Cys
210

210> 14

211> 4

<212> PRT

<213> % AN (Homo sapiens)

<400> 14

Val Gln Leu Thr
1

<210> 15
Q1> 122
212> PRT
213> ANLFF

220>
<223>  $ifk VH

<400> 15

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val

1 5

Ser Val Lys Val Ser Cys Lys Ala Ser Gly

20

Ala Phe Ser Trp Val Arg Gln Ala Pro Gly

35 40

25

10

Gly

205

Lys Lys Pro

Thr Phe Ser
30

Gly Ser
15

Ser Tyr

Gln Gly Leu Glu Trp Met

45

Gly Arg Val Ile Pro Phe Leu Gly Ile Ala Asn Ser Ala Gln Lys Phe

50 55

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys

65 70

Met Asp Leu Ser Ser Leu Arg Ser Glu Asp

44

Ser
75

Thr

60

Thr Ser Thr

Ala Val Tyr

Ala Tyr
80

Tyr Cys
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[0011]

85

90

95

Ala Arg Asp Asp Ile Ala Ala Leu Gly Pro Phe Asp Tyr Trp Gly Gln

Gly Thr Leu
115

<210> 16
211> 107
<212> PRT
213>

220>
223> Ptk
<400> 16

Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp
35

Ala Ala
50

Tyr

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

210> 17
211> 122
212> PRT
<213>

100

Val

ANTLFF3

VL

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

ANLF3

105

Thr Val Ser Ser Ala Ser

Thr

Ile

Gln

Ser

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Lys

120

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Ser

Ala

25

Glu

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

45

Leu Ser Ala

Gln Gly Ile

Ala Pro Lys
45

Pro Ser Arg
60

Ile Ser Ser
75

Tyr Asn Ser

Lys

110

Ser

Ser

30

Ser

Phe

Leu

Tyr

Val Gly
15

Ser Trp

Leu Ile

Ser Gly

Gln Pro

80

Pro Arg
95
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220>
223> P VH
<400> 17
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
i 5 10 15
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Ser Asn Tyr
20 25 30
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45
Gly Ile Ile Tyr Pro His Asp Ser Asp Ala Arg Tyr Ser Pro Ser Phe
50 55 60
Gln Gly Gln Val Thr Phe Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80
[0012]
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95
Ala Arg His Val Gly Trp Gly Ser Arg Tyr Trp Tyr Phe Asp Leu Trp
100 105 110
Gly Arg Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 18
211> 107
212> PRT
213> ANLFF
220>
223> Pk VL
<400> 18

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1

5

46

10

15
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[0013]

Glu Arg Ala Thr
20

Leu Ala Trp Tyr
35

Tyr Asp Ala Ser
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

Thr Phe Gly Gln
100

<210> 19
211> 120
<212> PRT
213> ANTLJF3

220>
<223> Ptk VH

<400> 19
Gln Val Gln Leu
1

Ser Leu Arg Leu
20

Tyr Met Asn Trp
33

Ser Gly Ile Ser
50

Lys Gly Arg Phe
65

Leu

Gln

Asn

Thr

Val

85

Gly

Val

Ser

Val

Gly

Thr

Ser

Gln

Arg

Asp

70

Tyr

Thr

Glu

Cys

Arg

Asp

Ile
70

Cys

Lys

Ala

95

Phe

Tyr

Lys

Ser

Ala

Gln

Pro

55

Ser

Arg Ala Ser

Pro

40

Thr

Thr

Cys

Val

Gly

Ala

Ala

40

Ser

Arg

25

Gly

Gly

Leu

Gln

Glu
105

Gly

Ser

25

Pro

Asn

Asp

Gln

Ile

Thr

Gln

90

Ile

Gly

10

Gly

Gly

Thr

Asn

47

Gln Ser

Ala Pro

Pro Ala

60

Ile Ser
75

Arg Ser

Lys

Leu Val

Phe Thr

Lys Gly

Tyr Tyr

60

Ser Lys
75

Val Ser
30

Arg Leu
45

Arg Phe

Ser Leu

Asn Trp

Gln Pro

Phe Ser
30

Leu Glu
45

Ala Asp

Asn Thr

Ser

Leu

Ser

Glu

Pro
95

Gly

15

Ser

Trp

Ser

Leu

Tyr

Ile

Gly

Pro

80

Pro

Gly

Tyr

Val

Val

Tyr
80
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[0014]

Leu Gln Met Asn Ser Leu Arg Ala

85

Ala Arg Asp Leu Pro Leu Val Tyr

100

Gly Thr Leu Val Thr Val Ser Ser

115

<210> 20
<211> 109
212> PRT
213>

220>
223> Pk
<400> 20

Asp Ile Glu
1

Thr Ala Arg

Tyr
35

Tyr Trp

Gly Asp Ser

50

Asn Ser Gly

65

Asp Glu Ala

Val Phe Gly

210> 21
211> 120

ALFF

VL

Leu

Ile

20

Gln

Lys

Asn

Asp

Gly
100

Thr

Ser

Gln

Arg

Thr

Tyr

85

Gly

Gln

Cys

Lys

Pro

Ala

70

Tyr

Thr

Pro

Ser

Pro

Ser

55

Thr

Cys

Lys

120

Pro

Gly

Gly

40

Gly

Leu

Gln

Leu

Glu Asp Thr Ala Val Tyr Tyr Cys

90

95

Thr Gly Phe Ala Tyr Trp Gly Gln

105

Ser

Asp
25

Gln

Ile

Thr

Thr

Thr
105

Val
10

Asn

Ala

Pro

Ile

Tyr

90

Val

48

Ser

Leu

Pro

Glu

Ser

75

Thr

Leu

Val

Arg

Val

Arg

60

Gly

Gly

Gly

110

Ala Pro Gly
15

His Tyr Tyr
30

Leu Val Ile
45

Phe Ser Gly

Thr Gln Ala

Gly Ala Ser

95

Gln

Gln

Val

Tyr

Ser

Glu

80

Leu
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<212> PRT
213> ANLF3
220>
<223> ik VH
<400> 21
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Ala Lys Pro Gly Thr
i) 5 10 15
Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Trp Met Gln Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Thr Ile Tyr Pro Gly Asp Gly Asp Thr Gly Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Lys Thr Val Tyr
[0015] 65 70 75 80
Met His Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Gly Asp Tyr Tyr Gly Ser Asn Ser Leu Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Ser Val Thr Val Ser Ser
115 120
210> 22
211> 107
<212> PRT
213> AL
220>
223> Pk VL
<400> 22

Asp Ile Val Met Thr Gln Ser His Leu Ser Met Ser Thr Ser Leu Gly

1

5

10

49

156
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[0016]

Asp Pro

Val Ala

Tyr Ser
50

Ser Gly
65

Glu Asp

Thr Phe

Val

Trp

35

Ala

Ala

Leu

Gly

Ser

20

Tyr

Ser

Gly

Ala

Gly
100

Ile Thr

Gln Gln

Tyr Arg

Thr Asp
70

Val Tyr
85

Gly Thr

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Lys

Pro

40

Ile

Thr

Cys

Leu

Ala

25

Gly

Gly

Phe

Gln

Glu
105

50

Ser

Gln

Val

Thr

Gln

90

Ile

Gln Asp

Ser Pro

Pro Asp
60

Ile Ser
75

His Tyr

Lys

Val Ser Thr Val
30

Arg Arg Leu Ile
45

Arg Phe Thr Gly

Ser Val Gln Ala
80

Ser Pro Pro Tyr
95
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